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ASTRONOMY 



EXHIBITING, 



I. The Number, Order, Di/lances, Magni- 
tudes, and Periods of ail the Planets and 
their feveral Moons, compofing our Syf- 
tem, w hich the Learning of the prefent 
Age efteems as fo many Worlds tull of 
Inhabitants. 

II. The Length of the Day and Zi^r, with 
the Variety of the Seafons in each Planet-, 
and alfo the Phenomena of the Heavens 
to the Inhabitants thereof. 

III. Some Account of the Comets, their 
Number, Periods, and Appearances ; and 
alfo the Directions of their F/Vry 7i razTZJ 
thro' the Heavens; with probable Conjec- 
tures of the Ufes of thofe amazing Bodies. 



IV. The Number, Magnitude, and Difiances 
of the Fix V £/#r.y ; with their Divifions 
into Catalogues, and Conflellations. 

V. The ///>a$7 and retrograde Motions of all 
the Planets-, as alfo, the Reaibn why 
they fometimes appear fiationary, or #0/ 

/<? ;/2<?<U£ at all. 

■ 

VI. The Nature and Caufes of Eclipfes, both 
of the and Moon ; with an eafy and 



ped 



Method of calculating the 



Eclipfes, which will happ 
Year. 

■ 

VII. The Defcription and Ufe of 



in 



any 



Agronomical Clock, which will fhew the 
Hour of the Night by the Stars. 
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WITH 



Its Application to a Number of very interefling Problems. Concluding with fome 
curious Phenomena upon the Sun and Moon exhibited in a darkened Room ; 
and a few Jelec~l Paradoxes, intended to excite the Attention of the Learner. 

The whole iVuftrated with Copper-plates of the Syfiem, the Sun, Moon, Eclipfes, &c. and 

difpos'd in fo eafy and natural a Manner, as co be underitood in a few Days. 




By the Rev. Mr, TJJRNER, late of Magdalen- Ha!!, Oxford, 



Author of The View of the Earth % — Plain 



of Gauging; — and Chronologer Perpetual 



der'd Eafy and Familiar 
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THIS 



COMPENDIUM OF ASTRONOMY, 



(Drawn up with a View to render the firft Rudiments o 




fo 



illuftrious and ufeful a Science more eafy and practicable to 



the Minds of Youth, and particularly of thofe who receive 
their Education in that antient and venerable Seat of Learning,) 



i s 



WITH THE MOST PROFOUND HUMILITY ADDRESSED 



AND 



rHEIR PROTECTION AND FAVOUR MOST RESPECTFULLY CRAVED, 



By The AUTHOR. 



A SHORT 
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O F 



MODERN ASTRONOMY. 



ASTRONOMY is that Part of Learning, which contemplates the 
Number, Order, Diftances, Magnitudes, Periods, and Appearances of 
the Heavenly Bodies ; as the Sun, Moon, Planets, Comets, and Stars; 
—And is a Know/edge, which contributes not only to the Enlarge- 
ment of our Ideas of the Immenjity, Magnificence* and tranfcendent Grandeur of 
God ; but alfb affords the jublimefi and more JatisfacJory Entertainment to the 
Under/landing and Mind of Man. 

* 

When we look up to the Heavens, which Way foever we turn our Eyes, 
fome of thefe wonderful Luminaries prefent themfelves to our View: And, as 
God hath told us — that He ordained them for Signs and for Seafbnsj — for 
Days and for Years ; — it is certainly our Duty to obferve their flared Periods, 
that They may anfwer the great End — lb wife- — fo beneficent a Providence in- 
tended they mould. 



Astronomers, in Confequence of this divine Appointment, to 
determine the Times and Sea/ens, — have found, by their repeated Obfervations 

move round the Sun .• And, as they appear through the Te/e- 
Jcopetobe large Globes of Earth, like our own, (and, that cur Earth, viewed from 
them, would appear as they do to us) have juftly concluded them to be IVorlds 
enlighten'd and warm'd by the Sun, as ours is, and inhabited by various Spe- 
cies of Beings though perhaps very different from thofe on our Globe ; but 

properly form'd and constituted, for the Situation God hath placed them in 
there. 
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A Short SYSTEM of 



The Name* of the federal Gktes or Vlamts, moving round the Sun, and 



compofine bur Syftem, together in the Order in which they revolve, are— - 
S^Mefcury ( I )*-next, ( * )-the Third, our W (a) with the 

Moon (i> )-the Fourth, ikfcr, ( * )-the Fifth, ( % ) and his 4 iltow 

—the Sixth, to«r« ( h ) and his 5 ifcW AH which are reprefented at their 
proper Diftances, with refpecl: to each other, from the Sun, m the Scheme at 

the Beginning of the Book 1 or in This here delineated, 



* 



C 



1 



• 1 • 




What Kind of Sh&m w*s received in the firft Ages, of die World, has not 

wnat ^ but this we find taught and profefs'd by Py 



been tranfinifcted to 



It^to^i till Nic&oks Copernicus, a C&rg»ft»* in Pri#z, revived 



learned Gr^ Philofopher, about 500 Years before C£r^ 



After 



it 



about the latter End of the 15th Century 



and now it has gain'd the 



Efteem of the Learned World f 



■ 

In this Syflem we- fee 



Glafs, the Beauties and Harmony of the Uni 



verfe difolay'd; for here are neither/^ Oris not Cbryftahne Heavens to carry 

Ae Planets round, a, vainly imagined by Ptolemy and Others } but every Thng 
ppears in a mo ft fimple, rational, and demonftrable Order. 

It is made up and adorn'd with i 7 Bodies, which we foall immediatelyproceed 
o fpeak of, and in the Order and Situation they are found in the Syjlem itfelf.. 

* The Chancers placed with theNames of the Planets, ^are, for B^i^ ftke^commonly uTed by 



Aftronomers 



of the Words at length ; as $ for Mercury 



rMoft of the Antients (not acquainted with Mathematical Learning) took it for granted that 
T Molt or me aoooi» ^nwv «. h l.-T..*- - ^ f n ArrnrHin<rlv. their moft ramousSyf- 



tern* puDiimea oy jrioiem^ an TT y. __ r _ ..j thA H . pi, nM v j z . Mom, Mercury, Venus* the 



immoveably fixed f in the Center of the Univerfe, and the 7 Plane* 



of the MM ; tnen ^ .Chrytol.^ -r^- vaft and ^ Qrbs about (he Eart h 

betogfoundtobejtoo ^~-^»fg 



placed the Firmament 
k and received Motion 



Teftof Art; others were contrived and publilhed at different Times 
tiled with many Difficulties and Abfurdities, were embraced by a few ; 

Way to the only t*ie and rational Solar S^/lem, reftorcd by Copermcu^ 



Of 



MOD 




R N 



A 




T R O N O M Y. 




Of 






N 




I R S T, we find the Sun in the Center of the Syftem, immoveable from 
thence, having no circular Motion in an Orbit, but a central one only about 
his own Axis, in the Space of 2 5 Days and a Quarter, as difeover'd by viewing 




He is about 800 



Miles in Diameter ; is one 



him through a Tele/cope. 
Million of Times larger than our Earth > and by his Rotation difpenfes Light, 
Heaf r and Motion, to all the Planets revolving round him. 

By obferving the Sun through a good Glafs, he generally appears to have 



more black Sp 



his Body, which come 



the e alter ?i Side 



pais 



his Face, and go off on the weji 



little more than 1 3 Day 



and 



the fame Space of Time return again. By thefe Spots, not only his Rotation 
his Axil was difcovered as above, but alio that his Axis leans or inclines 
the Orbit of the Earth in an Angle of about 82 Deg 



to 



The Places, and 



Manner in which a large Spot appear'd to pafs over the Sun's Difk, in Augufi 



nd September, 



as here delineated. 




On the 2.1ft of Augzifi the. S f p ot 1 was feen at a*, on the 2-ad at fa,, the 23d 



4th at d 



the 2 5 th it was at 




6 th not ohferved 



the 27th it ap 



peared 2& f; on the 28 th not obferved ; on the 29th fuppofed to be on the <weft~ 



Edg 



After 



the eajlern Edge at g 



3 Days Abfence 



t. e. 



the 1 3th Day it was at h 



S ept . 1 2th, the Spot appeared- again 



the 14th 



the 



two following Days were cloudy ; but on the 17th it was found at k% having 



completed a Revolution 



FG reprefents the Axis of the Motion of the Sp 



F the North-pole, and G the South-pole, ACB is the Ecliptic, or TracT: oppo- 
fite the Earth's Orbit. D and E its two Poles. This Spot was about a thirtieth 
Part of the Diameter of the Sun, confequently was near 



Length 
Earth, 



6.000 Miles 

Breadth was fomething lefs.— A Spot, lefs in Diameter than 
vifible without a good Glafs *. 



Thefe Solar Spots do not always remai 



om 



1 the fame, but fometimes old ones vanifh 
fometimes feveral fmall ones gather together and make 



imes a larffe Soot is feen to be divided into many fmall 



But, notwitbftanding thefe 



Di fiance from him 



Weft), in the lame time, which is an undeniable 



Whilft 



/ 




A SIh ort /S Y S T E M o 



Whilft the Sun turns thus on xtsrjdxis in 2.5, Days and a Quarter, it throws 
off from itfelf a fine fubtle Mattery which is extended through all Parts of the 
Syftetn. This Matter is what conftitutes Light; and comes with fuch Rapidity^ 
that it arrives from the Sun hither in feven or eight Minutes Time. It paffes 
through the Pores of Glafs and other tranfparent Bodies, with little or no Re- 
fiftance; l>ut when it falls upon Bodies it cannot penetrate, it is reflected to the 
Eye, and fo renders them vifible. By this Means, we know that the Planets 
are opaque ', or dark Bodies in themfelves, and fhine only by this reflected Light; 
for when the Sun is in fuch Pofition that it cannot mine upon that Part of 
them next us, they become obfeure and invifible. 



There are fix Primary or principal Planets, and ten Moons, which receive 
their Light from the Sun, viz. Mercury, Venus, the Earth and Moon, Mars, 
Jupiter and his four Moons, Saturn and his^w Moons. Each Primary Planet 
defcribes a large Orbit round the Sun, and being placed at different pittances, 
one beyond the other, make their Revolutions in different Periods of Time. 



m • 



In thefe Revolutions of the Planets, there is one thing very remarkable, 
which is, that they are all made the fame Way, u e. from Weft towards 
the Eajl, and oppofite the middle or equatorial Parts of the Sun which caufed 
fome Philofophers to imagine they were carried about by a Vortex or Whirlpool of 
/Ethereal Matter. But many Obfervations made on the Heavenly Bodies by the 
Moderns, have fufneiently confuted that Opinion * . 




If the young AJironomer has a Mind to obferve the Spots upon the Sun 
the beft Way will be to ufe a Refracling Telefcope of about fix or eight Feet, 
or a Rejle&ion one of two or three, with a Jmoaked Glafs placed before the Eye- 
glafs next the Eye, which will take off the glaring Light, and render the Spots 
vifible. By this Method their Appearances may be obferved, Day by Day, 
and the Tract they defcribe in their PafTage over the Sun's Difk eafily afcer- 
tained. — Or, the Image or Picture of the Sun, with its Spots, may be received 
into a dark Room, through a Telefcope of one or two Feet long, (without a 
fmoaked Glafs) upon a Piece of white Paper, which may be magnified or 
diminifhed, by bringing the Paper nearer or further from the Glafs, to the 
Dimenfions you pleafe. This is an innocent and eafy Way ; but one Incon- 
venience attends it, which is, that the Image, feen upon the Paper, always 
appears in an inverted Pqfition, 



This will be further confuted, when wc •ome to treat of the Motion of Cornet* 



Ok 



MODERN ASTRONOMY 




Of the Planet Mercury 



N 



EXT the Sun, at the Diftance of 32 Millions of Miles, we find Mercury 
performing his Revolution in the Space of 8 7 Days, 2 3 Hours, and 1 3 




Minutes. — He is feldom feen with the naked Eye, becaufe of his Nearnefs 
the Sun, being never diftant (either before or after him) more than 27 

: And, becaufe the Heavens, at the Time Mercury is at his greateft 
Diftance from the Sun, are fo illuminated, there can be no Obfervation made to 
difcover the Spots on his Body, by which his Rotation on his Axis might be 
certainly difcovered. — The Diameter * of this Planet is about 2460 Miles*, 
which makes him near 30 Times lefs in Bulk than our Earth. 

■ 

- The Tear -f, to the Inhabitants of this Planet, (for it is the Opinion of the 
Learned, that the feveral Planets are fo many Worlds, furnifh'd with Beings of 
different Kinds as our Earth is,) is fcarcely equal to one Quarter of Ours : But 
as they are almoft three "Times nearer the Sun than we are, his Face muft confe- 
quently appear three Times bigger and his Light and Heat almoft ?iine Times 
greater than with Us. This Degree of Heat would continually keep our 
Waters boiling, and render it impofllble for Us to live ; but the Bodies of Am- 
mals -'and Vegetables there, are, no doubt, properly temper'dto fuftain it. They 
&s well as their Planet, may be conftructed more denje, Jinn, and compact than 
we are here and may require that very Degree of Heat to fupport them in Life, 
which would deftroy Beings of our fofter Texture, and confume them away. 

f 

The Length of the Day, and the Variety of the Seafons there, is totally unknown 
to our AJlronomers at prefent : For they have not been able (by Reafon of his 
Nearnefs to the Sun, and the great Illumination of the Heavens, when at hi 



greateft Diftance) to difcover the Inclination of his Axis, or the Time he revolves 
about it. 

t 

The People in this Planet will obferve the Spots on the Sun much plainer 
than we can, and, confequently, be enabled to difcover his Rotation on his Axis, 
and the better ascertain what thofe Spots are. As to the reft of the Planets above 
Mercury, their Appearance will be much the fame as to us at the Earth. So 
that Venus and our Earth, when in Oppofition to the Sun, will fhine with a 
full Face, and confequently afford a great Light to this Planet by Night. But 
Mars, Jupiter, and Saturn will not give him quite fo much as they do us, by 
Reafon of their greater Diftance from him. 



* The Dijlances of the Planets from Us, and from one another ; and alfo their Diameters, are ob- 
tained by Trigonometry. — An eafy Method of making thofe Calculations, is fticwn in my i reatife on 
that Subject. 

f The Revolution of a Planet round the Sun, is called the Annual ox Yearly Mot ion, becaufe they 
have all the Alterations of the Seafons, and Varieties of the Year, complete in that Revolution.— And 
the Rotation of a Planet round its Axis, is called the Diurnal or Daily Motion ; becaufe, by this Means, 
each part of their Surfaces are carried fucceffively towards and from the Sun, which always illuminates 
that Half next him, making it Day ; whilft the other Half remaining inDarknefs, mufl: conftitutc its 
Ni^ht. 

The Periods of the Planets are determined-by obferving the Time of their Departure from a nx d 
Star, till they arrive to the fame Star again. — And the Diurnal Rotation round their Axises is difcovered 
by Spots feen with the 
tain Space of Time 



as before. 



o tne lame otar again. — nna tne uiurnai i\ui«uuu iuu«u •..»«-»« ^ 

ie Telefcope upon their Difks, which Spots appear to pafs over their Faces in a cer- 
, and after being abfent the fame Time, return again, and pafs over their D.fks 



•- . 



r 



O 




A Shor* SYSTEM op 



Of the Planet Ve n u 





NE X T beyond Mercury is the glittering Planet Venus: She makes her pe- 
riodical Revolution in 224 Days, 16 Hours, and 49 Minutes, at the Dif 
tance of 59 Millions of Miles from the Sun. She is obferved to turn upon her 
Axis in 23 Hours, and her Diameter is about 7906 Miles, which is nearly equal 

to our Earth. 

This Planet, as well as Mercury can never be feen at Midnight ; but is vijible 
only three or four Hours in the Morning and Evening, according as me is before 
or after the Sun. When me is in that Part of her Orbit weft of the Sun, me rifes 
in the Morning before him, and is called the Morning-ftar . When me is on the 
eaft Side of the Sun, me fets in the Evening after him, and is then the Evening- 




we 



a 



Since thefe two Planets, Venm and Mercury, always accompany the Sun, 
(and are never farther from him than, the latter about 27 Degrees, and the 
former 47,) Aftronomers well know, that the Earth's Orb muft circumfcribe 
their Orbits ; and that they revolve about the Sun in Circles much nearer than 

are : Hence it is, they are never found one- twelfth or one-eighth Part of 
whole Circle from him; which they would be, if the Earth was in the 
Center of theSyftem, and they went round us *. 

To the Inhabitants of this Planet, the Sun will appear almoft twice as big 
as he does to us : His Face, and confequently his Light and Heat, muft be al- 
moft four Times greater; The Tear in that Planet is about two-thirds of our 
Year, and the Length of the Day 23 Hours. 

■ 

They who obferve the Heavens there, will fee four Planets above them 
viz. the Earth, Mars, Jupiter, and Saturn-, and one below, which is Mer 
cury. When our Earth is in Oppofttion to the Sun, it will appear to mine 
the Night) there with a full Face, and very bright. The Moon will always 
feem to wait upon the Earth, and never appear more than half a Degree (or two 
Hands Breadth) from it. Mercury will accompany the Sun, and be feen as a 
Morning and Evening Star by Turns, juft as Venus does to us. 

Some Aftronomers think, they have obferved a fmall Moon belonging to this 
Planet, about one- fourth as big as Venus : And the Reafon we don't frequently 
fee it, is owing, perhaps, to the Unfitnefs of its Surface to refledl the Light fo 
far. And indeed, if this Planet has no Moon, I can't conceive how the Inha- 
bitants will diftinguim their Times, unce the Inclination of its Axis is very lit- 
tle, if any, and the Sun always in their Equator-, confequently there muft be 
continually the fame Seafons of equal Day and equal Night all round her Orbit. 




* Venus and Mercury appearing through the Telefcope, fometimes horrid, and fometimes 
e .the Moon, is another Proof of their going round the Sun in Orbits within the Earth's Orb 



Venus is fix Times nearer us at her infi 



appears much bigger in the former Situation than in the latter* For though at her inferior Conjunction 

' " " and looks through the Xelefcope like a Moon three Days old 



jfhews but a frnall Part of her Difk 



yet 



N 



Diftance 



fhft has been often fct^i in the 



Day near the Sun, and been taken, by the common People, for a Nevj Star. 
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7 



Of the 




A R T H 



H E Earthy on which we live, is one of the Planets ; the next be\'ond 
Venus. She moves round her Orbit at the E>iftance of 81 Millions of 
Miles from the Sun, and completes her Revolution in 365 Days, 5 Hours, and 
49 Minutes*. This; produces the feveral Seafons of the Year, Winter y Summer 
Autumn, and Spring* . 



1 * 



Befides the Annual or yearly Motion, me has a Diurnal one upon her Axij 
from Weft to Raft in 24 Hours, which makes the Sun and all the heavenly 



Bodies appear to move round from Eaft to Weft in the fame Time, Th 

Caufe of £><jy and Night; andof the riftng and jetting of all the heavenly Bodies, 

If the Earth was view'd from the Sun,, as fhc revolves in her Orbit, me would 
feem to pafs (as a fmall Star) through the Heavens, defcribing a Circle among 
theftxed Stars. Which Circle Aftronomers have divided into twelve equal Parts" 
correfponding to the twelve Months of the Year ; and have fuppos'd each Part 
cover'd with an Image, or Pifture of fome living Creature, and call'd that Space 
by the Name, or Sign of the Image depidted there. 



An 



The Names and Characters of the twelve Signs are, 

Taurus Gemini Cancer Leo Virgo Libra Scorpio SagUarius Capricornus Aquarius 



v 8 . n 25 si m ^ m # ^ 

Ham Bull Twins Crab-filh Lion Virgin Ballance Scorpion Archer Sca-g 



Fife 



Water 



When the Earth, moving round her Orbit, comes opponte to any of thep 
Pictures, fhe is faid to be in that Sign, which the Picture exprenes. And a 
the Earth, like the reft of the Planets, revolves from Weft to E aft, the Sin 
will appear to have an A?inual Motion the fame Way, and in the fame Tract 
but ftill in the oppofite Point. For when the Earth is in that Part markec 
Aries, or the Ram; the Sun will be in that Part mark'd Libra, or the Ballance 
and fo of any other; as may be feen in the Earth's Orbit delineated on the cthc 

Side.- This Circle is called the Ecliptic Line, becaufe the Planets feldoi 

eclipie each other, unlefs they appear upon that Line, and in the fame Poin 
and then the nearer may happen to obftruct our View of the other beyond it. 



Dats^Ho^r 1 ^ 00 °L thC Eart t In her ,° rbit > w hich " the Length of a Solar Tear, is exatfly 36 
S in S ,S S ' and 49 Minutes s but we (to avoid Fraaions) account it 365 Days, 6 Hours, which; 

bei™?nM r^I l 6 V MmUtCS ' m ab ° Ut 1 ^ Years > to one whole Day ; which Da 

T , • 6 Sun *??t*l t0 reCede one D *y back in the Calendar in that Time. Con 
lequently the Vernal Equinox, which happened about the 21ft of ,,^n, * E t „e i , 

jJTr* (l x 3*50muft, after 134 Years, happen on the 20th, and in 1*4. Years m 



March, at the Time of the N, 



and loon In our Time, tfae Equinox was gone back to the 10th of March 



If moo u^r ^ j " 1 r~?'"^I7 "~ w iu i^lu ^1 mrtiui > 1. e. i \ Days from menace 

hrown '„ *,T U a' Ti I" e ' have retreated throu S h the whoIe Kalendar, and thereby have 

arivrPolr C a**^ T° the S reateft Confufion,-To remedy this Inconvenience, .heiegif- 
I ° he C ' it b h y T„ ^^k'" feT^M** by caliing the 3d of sip- 



J SCP lt * ei S order, d, that three Days every 400 Years fhoujd be omitted 



4. the Years 1800 and 1900, which fhould 
^»"« of 365 Days only. But the Year 2000, an< 

llial.I be a Leap-year of 366 Days, the intermediate Hundreds 
Keckoning wjll not vary a Day again, in lefs than 8 or 10000 
* Our Times and Seafons now correfpond with thofe ai 
When the Affairs of the Church were fettled by Order of the- 
1 ear of Cbrifl 325. 



every fourth Hundred Year after that, 
only common Tears. By this Means, our 
Years, which is very inconfiderable. 

f A~>% m « • ^ ~ ^ ^. 




A 



3 H OR T 






T 




M 



e 



If the Earth had no inc»na*™» ~» 'maMnir the Davs and Nights equal 



Inclination of its ^*/V to the Plane of its Orbit 



the 



throughout the Year 



But by 



mg an 



of 



3* De S 



and direaing the Poles alway 



from the Perpendicular 
the fame Points of the 



Sr^r^randll tfi Variety of the Seafoa* we «*>y 

preffed in the following Figur- 



By this Inclination 



the Sun is made fometunes 



vifit the northern and 



Parts, making them more ^u^lTr^Sand fit Habitation 
equinoaial Parts for a finall Time, makes them more cool and nt tor rx 



and leaving the 



* 




Libra, the Sun will appear to be Aries 



Then 



beg 



WhCft his Light is diffufed 

~ ~ " making the Days and Nights every where equaL 



qually from Pole 



Pole 



When the Earth 
Now the North-pole 



arrived at Cap 
d not only 

H 



This happens the 2 1/? of March. 

corn, thVSun is then at C«*> ««w ^^^^ HiT^ys W 
wards the Sun, but all the northern Parte •«^£ turn . d from the Sun; and 



He is then 

» *JXS of -to-, .ndW" S «««^"- ^ 



As the 



jliii£> »5 «^ "to o -- . rkr»rt#»n till {he arrives at Cancer 9 at 

Earth goes on, the Days ftill continue ^^^^ Jaatern Parts, you 

which Time the Sun wil be / oun ^ their Sum 

c nrft turn'd towards the Sun, and itrongly umimn^ , a ; nvn lv', 



fee 
1 ner 



whilft the «or/A?r« Parts are turn d from him 



^l^t^X"^ RWTfJKcobli.ue and feeble, and / £ 



and the Pole 
the oppofite Part of the Orbit 



Iv'd 

Our Days 
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Here it may not be improper to obferve that the Orbit of the Earth is not 
nerfeclly circular, but a little elliptical: For which Reafon, the Sun will be nearer 
the Earth at one Time than another; and the Earth will move flower and farter* : 
Whence It follows, that (he will pafs over one Half of her Orbit m lefs lime 
than the other. For, from Autumn September 23d. to Spring March 20th. is 
«W/Days lefs than from Spring to Autumn again. And fo many Days is our 
Summer Half-year longer (when the Sun is farther off) than owe Winter Half 
(when the Sun is nearer) as any one may eahly perceive, if he will on 
count the Days from thefe Periods in an Almanack. 

The Figure of the Earth is that of a round Ball, as is evident from the Obfer- 
vations of thofe who have failed round it; as alfo from its Shadow being always 
round when it is feen to fall upon the Moon and eclipfe her. But the Parts at 
the Equator have been found, by Sir IJaac Newton , to be higher than thofc at 
the Poles by about 34 Miles. And it is very neceffary it mould be fo conftru&ed, 
elfe the Waters of the Ocean there, would have been whirled over the Land, 
by the Earth's Diurnal Motion . 

The Circumference of the Earth is fuppofed to be divided into 360 equal 
Parts, call'd Degrees, and each of thefe into 60 Parts, call'd Minutes, ^ Now 
our Countryman, Mr. Norwood, found by meafuring from London to 1 ork, m 
the Year 1655, that one of thofe Degrees upon the Earth's Surface contain d 

69I Miles; therefore its Circumference mult be 25.020 Miles, and its Diame- 
ter 7964. ' 

The Earth is furrounded with a thin vaporous Air, caird its Atmofphere 
This reaches every where to the Height of about 46 or 47 Miles ; an 
ferves to fufpend the Clouds, furnifh us with Winds and Rains, and ferves to 
the common Purpofes of Breathing j it is alfo the Caufe of the Morning and 
Evening Twilight, and all the Brightnefs and Glory of the Sky. 

Every Planet is fuppofed to be furrounded with fuch an Atmofphere, which 
ferves to the fame Purpofes there, as ours does here -f . 

* The common People think that the Sun moves, and that the Earth ftands fixed in the Centre of 

the Un>ve,fe; and, when they argue on this Subject, produce thofe Texts where ment.on is made of 
th* Faction and Pillars of the Earth ; and that it abideth for ever. Alfo, that thi 'Sun njeth goeth 

J - - - ' " forth like a Bridegroom out of his 




down, endhaftctb to the Place where he aroft 
Chamber, andrejoicethasa Giant to run his Cour 
Deprt fs on Ahaz'j D' ~ 




flood flill over G 

y " - ' Jpp 



ance ot° Things, not as they are in Fa*. With the Sacred Writers .t was ufua] when they ^ f 
the Sun or Earth, toexprefs themfelves according to the Conceptions and of the People rather than 
the real Nature of the Syftem. And even the Ajlrommers themfelves, though they know and teach the 
Contrary, yet in their common Converfation fay-//;, Sun rifes-the Sun fets-the Sun moves, &c. *or 



Moti 



felves every Tme they (pake to the Vulgar on that Head. --But there are many VUccs in Scripture which 
clearly aflert the S/r J/z'an, &c. of the the Plurality of Worlds, Antipodes, &c -AM^ 

where God is faid to frame the Worlds b. his Word. Nov/ Wt 



m 



3 ited WorMs.-//, made the Rour.d World, i- e. the World, or Earth w in- 
He hum the World upon Nothing; i.e. fufpended it in the immenfe Void. 



He /halt fubdue People under us ; i. e. the Antipodes, 
of the Weft. — The Wind goeth towards "' 



oms 



trenetn tne Trade-winds and Monfovn*.- ^ - _ . 

truwi0 gy, has proved, from the Writings of that 7» commenced at the Autumnal Equinox. 

That the £*r/A brain its annual Motion, Oaober 25th at Noon_; the Sun being then 10 24 to 



Mr. Kennedy, in his y^tf 



row 



Weft 



Middle of the vaft Pacific A 



That this happened, in Coincidence with * full Mom, on the fourth Day of the firft Week at N 



f If, from what has been faid, the £*awr uu.icrftands the various Motions of the ^r/A, he 
11 eafilv conceive the Moti< ns of the refi of the Planets. For, they all move m Orbits, like our 



Earth, round the .SV;. v/hich maJcci, <n the lame M 



They alfo revolve upon their 

of 



IO 



Of the Moon 



THE Moon is a Secondary Planet, differing from the reft, becaufe fhe telped:*? 
the Earth for the Center of her;^o*idfl;; atid*tfot only her Globe, but her 
Orbit is carried (as it were) round the Sun tog^er 1#itji bur Earth-, for which 
Reafon fhe is called the Earth's Satellite, or AttendariC.-^-She makes one Revo- 



lution round the Earth, with ReipecT: ^MJ^M004' i7 ^^ Days, 7 Hours, 
and 4.7 Minutes'. This is caMed t|ie Earth having 




her, me will not arrive to the fame Pofitioo, : wdi Regard to the Sun, as fhe 



that Time, one twelfth Part of her Orbit* and carried the Moon with 



was when fhe began her Courfe, till about 2f Days more. Hence, from 
new Moon to another is about 2.9! Days, and this is called the Sy nodical Month 



becaufe, at every new. Moon the SuHy Moon, arid Earth are aflembled in Con 
i unction, and lie in a right Line, the Moon being between them 



In every Revolution of the Moon round the Earth, me turns once upon her 



own Axis, and that is the Reafon why the fame Face is always prefented 



View. 



t 

The Moon is confiderably fmaller than any of the Planets, but by Reafon of 
her Nearnefs, fhe appears the biggeft ; her Diftance being only 240.000 Miles 
from us. Her Diameter is found to be about 2175 Miles; — her Circumfe- 
rence 6829 ; which makes her Globe near 50 Times lefs than ours. 

That the Moon has Day and Night, is evident from the Light and Shadow 
of the Sun feen upon it, moving round it from Weft to Eajl in one Month. 
That fhe has Summer and Winter is clear from her prefenting fbmetimes more 
of her ?zorthern Parts, and at other Times more of the fouthern; by which alfo, 
we learn that her Axis inclines (like our Earth's) to the Plane of her Orbit, but 
not fo much hers being only 6\ Degrees from the Perpendicular, but ours 
23I Degrees, — -That fhe has Mountains, Seas, and Valleys, is manifeft. from the 
Inequalities and Unevenneffes in her Surface, which are plainly to be feen with 
the "Tele/cope. — She is alfo fupppofed to have an Atmofphere .—And our Earth 
doth the Office of a Moon to the Lunariajis (if any there) as their Planet does 

to us. 



The brighter Parts of the Moon are fuppofed to be the various "Region of Land, 
mining by the reflected Light of the Sun, the darker Parts are Oceans, Seas, and 
Lakes, which, as they abjbrh the Light, muft appear more obfcure ; the bright 
Spots and Streaks of Light, are judged to be Ijlands, Hills, and long Ridges of 
Mountains, ftrongly illuminated by the Sun. 



Orbits 



urns of Day and Night. — From the Inclination of their Ax 
Divifton of their Globes into Torrid^ "Temperate^ and Frigid Zones. 



Poles always diredled to the fi 



they muft neceffarily have 



the varigated Seafons of Summer and Winter. — And from their Atmofpheres arife Twilight^ Winds 
Mifts^ &c. as upon our Earth ; only, in fome Planets > thefe Phenomena may happen in a greater or 

lefs Degree than upon the Earth itfelf. 

* The Moon appears to move every Day towards thp Weft : This is caufcd by the Earth's daily 
Rotation upon her Axis the contrary Way. *But her real Motion, like the reft of the Planets, is to- 
wards the Eajl. For if you obferve tier any Night near a fix*d Star^ you will find her the Night fol - 
lowing confiderably remov'd towards the Eajl ; and the next Night twice as far ; and fo on : Till 



(he (compleating her Round) returns to the Star again. 



Tl 
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The Situation of the feveral Countries ; &or, and Mountains, on that Hemi 
(phere (or Face) which is always prefented to our View, is as here delineated. 



i 

* 




The Oceans, Seas, and Lakes are, 



<z Mare Hyperboreum d Mare Eoum 

b PaIudesH y perboreae e Mare Mediterraneum 



c Sinus Hyperboreus 




Pontus Euxinus 



Palus Meotis 

Mare Cafpium 



t Mare Adriaticum 

k Propontis. 



/ Regio Hyperborea 

m Sarmatia 



The Countries and IJlcmds are 



9 



p Madia 

q Afia 



n Taurica Cherfonefus r Cholchis 



o Italia 




Sicilia 



/ Peloponnefus 

u Scythia 
iv Peifia 

x Arabia 



y Paleftina 
z ./Egyptus 
& Lybia 

a Infula Circunna 



i Mt. Sinai 



The Mountains and Hills are, 

2 Mt. Taurus—3 Mt. Sepher— 4 Mt. JEtm— 5 Mt. Apenninus— 6 Mt. Olympus *. 

The^other Side of the Moon we are never permitted to fee, nor the Inhabi- 
(if any) to fee Us, without taking a Journey to this Side next us, and fome 

1 500 Miles to obtain a Sight of our Earth at 



of them rnuft travel more than 
all. 



is, that 



Another Thing, no lefs remarkable than wonderful and curious, ... 
thofe who inhabit the Middle of the Surface next us (as about Mount Olymp 
and Mare Adriaticum) will fee our Earth conftantly over their Heads, and . 
creqfing and decreafmg in Light like a Moon ; .whiht thofe who live near t 
Borders will fee the fame Appearances continually in the oppolite Parts of th 



Horizon 



To the Inhabitants of the Moon in g 



of the Sun 
from 



much the fame 



with us h 



But the Length of the Day in that Planet is eq 



the Magiritiide, Light, and He a 

owing to her fmall Diflance 



3 



of 



* Some of thefe Mountains are thought to be higher than any on our Ewth. r 
lily obtain d by Trigonometry. Scr mv 1 rcatife on ilwt Swl-jrci. 



Fhtir Hciclits arc ea~ 



12 



A 



Sbo r t 






T 




M 



i 



ours 



that being the 'Time fhe takes to turn once round bet Axis 



; fb that her 

Days and Months are of the fame Length ; and the Tear, to the InfaMtants 
there, is exactly equal to ours, becaufe fhe t^ns each^ towardsand from the 



Sun 



the fame manner as the Earth does in that Period of Time 



Variety of Seafons, with regard to Heat in Summer and Cold m Winters much 
lefs than upon this Globe, arifmg from a much fmaller Inclination of her Axis, 
which is about 6| Degrees: Coniequently the Torrid Zone muft be only 13 De- 

the Frigid Zones the fame— and the Temperate Zones 77 Degrees broad. 

The Lunarians will obferve our Earth to mine like a to them, as theirs 

mutually Moons to one another 




does 



For, the Earth and Moon 



Only, when they are a Moon to us, we are a^// Moon to them 
they appear to increaje in Light, we mall app " * 7 ~ ! * *" 
portion, &c. All this is evident from a bare Infpedtion of the following Scheme 



And when 
decreafe in the fame Pro- 





c 




1 farter 



From 



Mo 



ConTequTntly, 6 wheiTthe is at A, fhe is a urn M**«, and invifibk 

but we are ajMf Moon, fhining bright to them « ^ ™ ™« 



ght of this Figure it is m 
be Sun is always illumin 



manifeft, that, that Half of the Earth and 
ated, and the other Half always 



dark 



At B. fli 



luminated Side towards us, where fhe is in thcjty garter 
the Inhabitants there in the lafi Quarter. 



Half her il- 
and we appear tc 
At C, me becomes a full Moon 



whilft we 



Moon 3 and 



fible to them 



S?D g £?£S^HSif ihe muminated Face again : Now fhe is in the third 
rti y , „ „ When me returns to A her Revolution is com- 



guarter, and we in the firft _ 
plete, and the Appearances begin as before 
B to C, me gradually increafes in Ltsfot - 



•As the Moc?« pafles from A round 



Eaft of the Sun 



d rifes and 



fets after him 
Manner ; 



j. any intrcuj^ m 3 - r . , r 

But in going from C by D to A, Ihe decreases in the lame 



Weft of the Sun 



and rifes and fets before him 



1 

There is one Thing further to be obferved, which is, that the Li 'hi afforded 



by the Earth to the Moon is about 



5 Times greater (the Earth's Surface being 



many Times bigger) than that afforded by ^^toAc^ 

Reflection from the Earth occafions that dujky Light feen 



ftrong 

Part of the Moon for fome D 



Which 
the dark 



Change 



Of 
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Of the Planet Mars. 



J\/f<A R S moves in an Orbit round the Sun, between the Earth and 
+>VJ. Jupiter* making one Revolution in the Space of 1 Tear, 321 Days, 
23 Hours, and 27 Minutes } at the Diftance of 123 Millions of Miles. This 
Planet is of a Red Colour* (fuppos'd to be owing to the Thickness of his At* 
mofphere, or Nature of the Soil to reflect that Rednefs) and has a Rotation 
upon his Axis, as appears From the Spots upon his Body, in 24 Hours and 40 
Minutes. He is about 4440 Miles in Diameter, which makes him about fix 
Times lefs in Bulk than our Earth. 



■ 

Mars, when in Oppqfition to the Sun* is five Times nearer us than when in 
Conjunction ; for this Reafon he appears much larger and brighter at one Time 
than another. In the Quadrature he appears almoft bijktfed like the Moon, but 
never hornd, which is a Proof that his Orbit circumfcribes ours, and lies 
wholly beyond it. 

As this Planet is almofl Half as far again from the Sun as our Earth is, his 
Inhabitants will fee the Sun's Diameter but little more than Half as big; con- 
fequently, his Light and Heat is not Half fo great as it is here. Their 
Tear is almofl twice as long as ours, and their natural Day is greater by about 

40 Minutes, 

The Axis of this Planet (as appears frdm the Revolution of the Spots upon 

his Surface J is nearly at Right Angles to the Plane of the Orbit; confequently, 
the Days and Nights are almofl equal every where over the whole Globe. But 
Places in different Latitudes will partake of different Degrees of Heat and Cold, 
on account of the different Inclination of the Sun's Rays to the Horizon, as in 
the Cafe of our Earth, when the Sun Is in the Equinoxes, in March and Sep- 
tember. 



Though AJlronomers have not been able to difcover any Moon belonging to 

this Planet, yet it is very probable he has one *, elfe the Inhabitants will be 
depriv'd of that mo ft ufeful Divifion of Time into Months, which we have mea~ 
fur'd out to us 12 Times in a Year, by that Number of Revolutions of our 
Moon round the Earth. 



The Spectators of the Heavens in Mars will rarely, if ever, fee Mer- 
cury, unlefs it is when that Planet, paffing directly between them and 
the Sun, appears as a black Spot upon his Face, as he does fometimes to us. 
Venus, there, will appear about as far from the Sun as Mercury does with us 5 
and the Earth will appear, as far as Venus appears to us to be from the Sun ; 
and will become their Morning - and Evening Star, by Turns, juft as Venus does 
here. And when the Earth, feen from Mars, is in Conjunction with and near the 
Sun* fhe will appear (thro' a Glafs) h:rn'd, as Veizus&ocs to us in that Pofitioni 
and its Satellite, the Moon will be of the fame Figure, if it can be feen there, 
and at its greatefl Diflance not above | of a Degree (or a Hand's Breadth) 

from the Earth. 



« 



Axis 



Orb 



Tear fo the Revoluion of a Moon about a PUnet makes its Mo 
Moon furrounding it, it can have no Month, but only Days and 



E 



Of 




A Short SYSTEM o 



Of the Planet Iupiter. 




N 



EXT beyond Mars we find the refulgent Planet Jupiter; moving round 
the Sun in n Tears, 314 Days, and 12 Hours, at the Diftance of 424 
Millions of Miles from him. By the Tele/cope, he is found to have fomething 
like Belts furrounding his Body, near, and parallel to his Equator; in the loweft 
is a large Spot, by which his Rotation on his Axis was difcover'd to be in 9 Hours 
and 56 Minutes. This Planet, as well as Mars and Saturn is much nearer the 
Earth when in Oppofition to the Sun, than in any other Situation in his Orbit. 
He is upwards of 81.000 Miles in Diameter, which makes him about 1000 
Times bigger than our Earth ; and has 4 Satellites or Moons revolving round 
him to enlighten him by Night, as our Moon does us, in a conftant direct 
Order, as follows : 



1 V . f 1 D - 18 H - 1 at the f 5 



2 

3 
4 





revolves j 3 * 3 I Diftance \ 9 I S^diamrters ° f 

7 3 I 0 f 15 Jupiter s Body. 

16 18 J or L 26 J 



in 



* 

By thefe Diftances, the Satellites may be eafily diftinguifhed from each other; 
and, by obferving them with a Tele/cope, they may fometimes be feen to cafl 
their Shadows upon his Dijk, when they are found between him and the Sun ; 
and at other Times to be eclips'd, by falling into his Shadow as they pafs" 

behind him. 



By obferving thefe Eclipfes of Jupiter s Satellites, it is found that Light is 
not inftantly convey'd to us, but takes up 7 or 8 Minutes to travel from the 
Sun hither, which is about 8 1 Millions of Miles *. — And this van: Space Light 
panes through in fo fmall a Time, that the Velocity of its Motion cannot be 
eafily conceiv'd by us. 



- By the Eclipfes, or Immerjions and Emerjions of thefe Satellites, ot Moons ^ 
into and out of his Shadow, the Longitude of Places on our Globe may be 

found -f*. 



* When the Earth is between the Sun and Jupiter thefe Eclipfes happen 7 or 8 Minutes too foon ; and 
when the Earth is in the oppofite Part of her Orbit, beyond the Sun, they happen as much too late than 
they fliould by the beft Calculations 1 The Reafon is, becaufe the Light has further to go in the latter 
Gafethan the former, by the Diameter of the Earth's Orbit. 

f Suppofe I find, by Mr. White's Ephemeris y that the firft Satellite of JupiterwWl be immers'd into 

Jupiter's Shadow 
With a Tele/cope 

Hours, turn'd in Degrees^ allowing 15 0 for each Hour, fhews that lam 30 0 to the Eajl^ becaufe the Time 
is more than at London- Had the Time been 2 Hours lefs, I fliould have been 30 0 to the IVeft. By this 
Method, the Mariners are enabled to correct their Reckoning by thefe Moons of Jupiter \ which were 
never heard of or feen till difcover'd, with the Telefcope, by Galileo , on the 7th of January, 16 10. 



w at 8 o'Clock at Night, at London^ on fome certain Day; but, being at Sea, I obferve, 
, the Itnmerjion to begin at 10 o' Clock the fame Evening ; the Difference, which is 2 



Jupiter 



I 
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Jupiter is a little more than 5 Times further from the Sun than the Earth is, 
confequently his Diameter to that Planet is not a fifth Part of what it appears 
to us j and, -therefore, his Light and Heat mull be 25 Times lefs than ours. 



Their Tear is almoft 1 2 of ours ; but their Days and Nights are but fhorr, 
being about 5 Hours each, tho' their year is fo long and tedious. As the Axis 
of this Planet inclines but little (if any) to the Plane of his Orbit, the Days 
and Nights muft be nearly equal, and the Inhabitants, over the whole Globe, 
throughout the Year, will enjoy, as they do in Mars, a perpetual Equinox, 



The Satellites, or Moons, to the Inhabitants there, will appear as large 
perhaps, as our Moon does to us here; and they will have four Kinds of Months 
whofe Lengths are determined by the Revolutions of their Moons. In 



Jupiter's Tears, which is nearly 1 2 of ours, there will be about 2407 of the 
/^Months : — 1203 of the fcond Kind : — 601 of the third:— and 254 of the 
fourth or greateft. A Year in Jupiter contains a great Number of their Days, 
not lefs than 108.200 ; but of the four Sorts of Months, the leaft contains only 
4! Days i— the fecond about 8f 5— the third 17I ; — and the greateft about 41 
Days. 



■ 

By the frequent Eclipfes of thefe four Moons *, the Navigators in Jupiter (if 
there are any) will be enabled to afcertain their Longitude better than we can 
here upon our Globe by the Affiftance of our (one) Moon. 



The Ajlronomers in Jupiter will never fee Mercury, Venus, ■ the Earth, nor 
perhaps Mars, (unlefs in their Horizon fometimes, at the Beginning and End 
of their Twilight) ftnce from that Diftance, they muft appear to accompany the 
Sun, and rife and fet almoft at the fame Time with him. Nor will they, with- 
out better Glafles than ours, be able to know there are fuch Worlds in Exif- 
tence. But they will fee Saturn and his five Moons, and perhaps be able to 
difcover the Seafons, &c. in that Planet, fomething better than we can. Saturn 
will alfo appear to them fometimes bigger and fometimes lefs, as Mars does to 
us, as he^is nearer or further off in his Orbit frOm them, as is clear from a 
View of the Syftem itfelf. 



* The Immerjions of Jupiter* s Satelti 
Sun, and their Emerftons when he is Eajl 



im 



Saturn* 



of him. And when he is in exa& Oppojitlon 
r either, becaufe his Shadow, lying perfe&Iy 
he fame Appearances happen with Refpecl; t 



Weft of the 



Of 




A Short SYSTEM o 



Of the Planet Saturn. 





A<TURN is the higheft Planet, and moft remote in our Syflem, being 
diftant from the Sun 777 Millions of Miles. He makes his Periodical Re- 
volution in 29 Tears 9 174 Days, and 6 Hours. His Diameter is about 67.860 
Miles, therefore he is 600 Times bigger than the Earth, and Half as big as 
Jupiter. He is obferv'd to have always a round full Face, but is of a dull Lead- 
colour. It is uncertain whether this Planet revolves upon his Axis or not, 
becaufe of his vaft Diftance from us. By viewing him through the Tele/cope, he 
is obferved to have 5 Satellites moving round him, as he does round the Sun 5 
and, according to the lateft Difcoveries, their Revolutions and Diftances from 
him are as here fet down : 



1 



21 H. 1 f 4 

21 1 1 as * / 1 at the \ 6 
„ L revolves J _ 2 ( Diftance I 12 



3 
4 

5 



in 



i D. 


21 


2 




4 


12 




22 


79 


7 



Semidiameters of 



of I 20 [ Saturn ^ Bodv * 



59 



Thofe. Moons all move round the Equator of Saturn, and cut his Orbit at 

Angles of about 30 or 31 Degrees. 



Befides thefe 5 itfbww, this Planet is found to have a furprifing Ring encom- 
pamng him on every Side, but doth no where touch his Body. The Breadth 
of the Ring is about 2 1 .000 Miles, and the Diftance of it from Saturn, on every 
Part, much the fame fo that, in fome Situations, the Heavens may be dif- 
tin<aiy feen between the Ring and his Body. It appears to be fufpended over 
the Equator of that Planet 5 is judg'd to be about 7 or 800 Miles thick. And 
its ufe is fuppos'd to give Light and Heat to the People thei e *. 



The Ring puts on many different Appearances to us at the Earth ; for when 
Saturn is in 20 0 of Sagitarius, the northern Parts of the Planet being turn'd to* 
wards the Sun, making it Summer there, the Ring appears quite open. — When 
he is at 20 0 of Pijces, the Ring is quite Jhut, appearing only as a Line upon 
the Equator j then their Days and Nights are equal. — When he arrives to 20 0 
of Gemini, the fouthern Parts are turn'd towards the Sun, and the Ring appears 
open again. Now it is Summer to the fouthern Inhabitants of that Planet, 
When he is advanc'd to 20 0 of Libra, the Ring appears /hut again, and the 
Sun being over their Equator, makes their Days and Nights equal, as in the 
oppofite Part of his Orbit. 



* This furprifing Phanomenon of Saturn's Ring is a modern Difcovcry ; neither were the Satellites 
of Jupiter or Saturn known to the Ancients. The Moons oi Jupiter were firft difcover'd, as obferv'd 
before, by the famous Italian Philofopher Galilaus^ with a Telefcope, which he firft invented in 1610. 
But Mr. Hugens firft difcover'd the biggejl of Saturn* s Satellites, which is the fourth, and the Ring^ in 
1665. The other four Satellites were difcover*d by Mr. Cajfini, the French King's Aflronomer, the 
3d arid 5th in 1671, 1672, and 1673} but the 1 ft and 2d were not feen till the Year 1684, with 
extraordinary Glaffcs of ICO and 200 *eet in Length. All Jupiter* s Moons, — one of Saturn* s y the 

4th,— and Saturn* s Ri»g 9 may be feen with a Refra£iing Telefcope of 8 or 10 Feet, or with a Refleaing 
one oi 18 Inches or 2 Feet. 
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To the Inhabitants of this Planet, the Sun appears Times lefs than to 



thofe on our Earth, as being ten Timps further from him than we 



fequently his Ligfozwd Beat will teetalgioft i o q Times lefs 



con 



Cold and dreary- 



Situation this, when compar'd to ours! But their Natures^ no* doubt, are fuited 

to it* and our Light and Heat would he as jntollerable to Them» as their Cold 
and Dufkinefs would be to Us* " * ' 



Saturn's Tear is almoft 30 of ours ; jbut the Length of the Days are wholly 



unknown 



For we have 



been able 



— 1 

from us, to difcover hia Rotation on his Axis. There 



t>f his vaft Diftance 



however 




vaft In 

s 

9 w 

great 



equality in the Length of the Hays in feveral Parts of this. Planet, an 
Diverfity of Summer and Winter and other Sea/on s t owing to the Inclination of 
the Equator to the Plane of Saturn's Orbit, which is about 30 or 31 Peg 



Hence to the Inhabitants in the Latitude of 60 Deg 



their longeft.Day will 



have no; Night, and, on the contrary, the longeft Night will have no Day, juft 



as with us under the Artie Circle, 



• * 



9 * 



The Saturnians (without better Optics than ours) fee none, of the Planets 



but Jupiter, and he appears to accompany the 
before or after him, more than 34 or 35 Degrees. 
Morning and Evening Star by Turns, as Venus does 



own Jive Mc 



perhap 



larg 



than 



, being never found, either 
He therefore becomes their 

But they will fee their 



which will meafure 



them 



five Kinds of Months of different Lengths. Thefe Moons will increaje and de 

\ come to the new and full, and frequently eclipje each other and the S uj 
(as ours does here) as they revolve in their feveral Orbits round him. 




The amazing Ring fufpended in their Sky, will caft a Shadow (as the S 



moves Northward or Southward of their Equator) 



vaft Regions of Sa 



Body, which, removing from one Part to another, will caufe great Ch 
in the Light and Darknefs on that Planet. And it is very probable the Inhabitants 
may be ignorant of the Reafbn of thefe wonderful Varieties. For though we, 
here at the Earth, itand convenient to fee it, and know it is owing to a mighty 



Ring furrounding his Body, yet 



afy for them there to difcover 



They muft naturally imagine it to be in the Heavens, and have no Way of de- 
termining the Diftance but from Obfervations made in different Latitudes. 
For tho' at their Equator it appears over their Heads, yet as they recede either 
Nbrfh wards or Southwards the Ring will appear lower, till at the Latitude of 



6 



perhap 



will not be vifible. So that from thence 



their Poles 9 "the 



Inhabitants (if any) will be totally ignorant of that wonderful Phenomenon 
Nor can they, fee it without taking a Journey on purpofe. 



e ; at 



* The Diameters of the heavenly Bodies appear to increafe and decreafe, as we approach or recede 
from them, directly as the Diftance themfelves; i.e. at twice the Diftance they appear HaLfzs \zx\ 
thrice the Diftance three Times le($.-*-But the Proportions of Light and Heat increafe and decrease in- 
verfely, .as the Squares of thofe Diftancesj i. e. at twice the Diftance it is four Times lefs lijht and 
hot ; at three Times the Diftance, nine Times lefs.-— And the Buik % or To) id Contents of thofe Bodies 



each other dire&ly as the Cubes of their Diameters ; i. e if the Diameter of one Plane 
\ Diameter of another, then the Bulk of the larger is eight Times greater than jhat of the 
Diameter be three Times greater, . then it is tiventy-fe<ven Times bigger j and fo of any 
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B.*wrt t? «c Afcr Mm** a*-e*<*y treated Aw5 arc °* cr " largC Bodies 
* bS tooufSS,^S are (as it wen* a kind of <°X7wST 
be Sw fometimcs make their Appearance in our Regions for a while, 

for they fomjun^ ^ P pe^ ^ ^.^ ^ retum agam- 

tog Bodies are call'd Conxts or Blazing Stars* 



nets $ 
and then 



-fhefe wan 





AntvnU thsaeht them, to be Meteors- or Exhalations, fet on fire in the 
I* ^SSrffSK^- But the modern Aftronomers have found that they 

J^ff/cwx ot tne j&r. out ui Awtf™. .rmfs the Sv/te ; and 



^t^^X^r^o^ v^us Direaions aerofe the S^m 



But the modern Aftronomers 



and therefore, they are fo me times at a moderate Diftance from 



till they return into our Part of the Heavens again. 



The Manner in which a Comet r 

through the Syftem is here delineated 




Orbit round the Sun* and 




to this Scheme, S represents ^^J^'J^S^ .^d" the" dotted 

a Com* i the black Circle C, P, D, Ac Orbit ottte « > . to 




F, the «/t>/*r Orbit 



Now the Co/wr 




the Form of their Orbits 
but thofe of the Comets 



for 



ly 



long Elipjt 



And the greater the 



L further will they ftray from 



Efifcfes, ai y 

approach him at another 

Twrt** r»f Heat and Cold. When a Uw/fctf is at a, it i* 6— 

S» Se S«n, far beyond the Orbits of the moft MPM 



confequently 



they muft fun*r great and different 

" * its greateffc Di£- 



and 



^£hey ww „ w 

j&zr£&) they remain hid from our Sight 
tern, they become vijtble, appearing 



much^^geTthan the Moon, (fomefew, perhaps, 
!.l hid from our Sight. But as they defcend within the Syf- 



like Stars of the imaUeft Mag- 



manually grow larger, till, at laft 

they exceed Stars of the largeft Size. When 



M O D B R M 






R ON O M Y 



*9 



will be feen 



When the Comet- strive* at or about B, near the Orbit of Mors* it 
perhaps, beginning to emit a finallf lucid^ STtfi/, from the Heat it then receives 



from the As it approaches nearer, the Heat increafrng, ^e Sw/igrowsiong 



At the Perihelia 
thence 




and a tittle beyond it* the Tail is longeft of all 



From 



UKlJvt M the Cwwttf continually afcends, and the Heat dimintfbes, the fiery Tail 
begins to contract ks Dimenfions, and grow lefs and lefs, till it becomes invifible 
about F ; after which it is feen no more, without a Tele/cope, till it returns again. 



The Qomets tljemfelve* are fuppos'd to be bard, 



the reft of the Planets 



but their Tails feem 




durahk Subftances, like 
owing to fome peculia 



rare% and luminous Matter 



their Atmofph 



which 



fily excited by the 



Sun's Heat, arid thrown off in fiery Vap 



always into the Regions oppofi 



the Sun 



The Magnitude and Length of the Tail, depends chiefly on the Heat 

whence, the nearer a Comet approaches the Sun, the 



from the Sun 



longer is its Tail. 



For forne^ 



«» 



The Tails of the Comets are obferv'd to put on various App 
times they appear of a vaft Length, growing wide^r and thinner, the & rt ker~ thej 
proceed from the Body of the Comet A u ~~ ^ — -v>~« " nn£ " ,r 



At other Times they appear y£ 



with a narrower Termi 



like a Sword. And fometimes, the Tail feems 



furround the Comet, with fine lucid Beams, like Hair. All which Variety of M 
pefts arife from the Pofition of the Tail with refpedt to us at the Earth. 

* 

game of the Tails, near their Extremities, aiefovery fine an^tranfparent that 
the fix'd Stars may be diftin^iy feen through them 



And their Lengths become 



ipmetimes fo amazing, as to 



ke up more than 49 *> e g 



the Hea 




confidering their Pittances at that Time 



meafure lefs than 70 or 



80 Millions of Mile 



* _ 

w„>^* .«w,^, & in very long elliptical Orbits, and becoming vifible 
lVtnroueh the^matl Part of their Gourfe near the Sun, and remaining loft 



The Comets moving 



as 



were 



and unknown to 



— — — ~ ^ — 

us through their immenfe Journeys beyond Saturn 



their Periods cannot be fo eafily determin'd as thofe of the Planets 



And when 



Comet does 



we are not certain it is the fame, but by comparing 



Di 



redion through the Heavens with fome one that has appear'd there before 



By th 



Method, we 



know that the Period of the Comet which appeared 



68 



r<r?r Years, becaufe one of the fame Kind was fee 



the Y 



06 



and once before about the Year 532 5 and alfo 44 Years before Chrijl. ^ his Comet, 
- the time it appear'd laft, came fo near the Sun, as to be within one fixth Part 

rr , . „ , t% _ j — nfequently, it muft — ~««- <• 



of the Sun 



Diameter from the Sun 



Body 



Decrree of Heat 28.000 Times hotter than our Earth in Summer; which is about 

- ' ' ■ ' ■ - T ----- This is a Proof that the Bodies of the 



Times 



than red-hot Iron 



Comets are extremely Jjxd and durable, elfe they muft be totally diflipated and 
confum'd by fuch an intenfe Heat. 



„. Tail, Kepler afcribes it to the Rarefaction of the Comet's 
and the impulfive Force of the Sun's Beams, carrying along with 



Atmofphere by the Heat of the Sun, and the impmuve rorw« * p 'n a 

the Ma«e. of the Comet's Tail ; which alfo accounts at the fame Time, for the Dirett 
of the TaiL which is always towards the Parts oppofitc to the Sun, 



The 



%o A T u S Y S T,MM or 



The Revolution of another Comet* which appeared in *6&2 t is fuppos'd to be 

75! Years, bccaufe fuch an one was feen in 1607, 153 r, and 1456. Its Return 
was expe&ed in 1758, but was not feen till the Beginning of 1759, at which 
Time it was vifible in many Parts of America; and obferv'd to be afcending 
back from the Center of the Syftera. This Comet* at its neareft Approach to the 
Sun came within the Orbit of Venus, and received a Pegree of Heat greater than 

that of boiling Water. 



* 

Another Cornet* which was feen in 1 66 1, and before in 1532, will probably 
urn again in the year 1789, making its Tour round the Sun in 129 Years. 



The Number of the Comets is imagin d to be about 24' or 25 5 but thefe Periods 



are all that are certainly known to bUr ' Aftronomers ac prefenc ; and are what we 
muft content ourfelves with, till further Obfervations and Difcoveries are made. 



Thefe amazing Bodies, in their Journies to and from the Sun, move in all man- 
ner of Directions acrofc the Orbits of the Planets *. For fome revolve from Weft 
to Raft-y others, on the contrary, from Eajl to Wefti Some, again, move from North 
xo South ; and others, nearly perpendicular to the Plane of the Planets Orbits. And 
as they are fometimes burning with intenfe Heat in the Neigbourhood of the Sun, 
and at other Times fcarcely receiving any friendly Influences from him ; it cannot 
be fuppos'd that they are Places of Habitation* and defign'd for Animals and Ve- 
getables, as 

^^^^ 

are. 

What then may be the Ufes of thefe wonderful Bodies and their Jiery Tath to the 
Syftem, is, atprefent, only x:onjecT:ural. — —Some haveTuppos'd, that in each Re- 
volution they accede nearer the Sun, till at laft, falling upon his Surface, they 
fupply him with frefli F^/.—— Others have thought, that their Vails are fine vo- 
He Spirits excited by the Heat of the Sun, and diffipated through the Syftem, 
to refrefli the Atmofpberes of the Planets, and fupply them- with thofe vivif ying 

Spirits fo neceffary to fuftain the Life of Animals and Vegetables there. Some, 

again, have look'd on them, on Account of. the exceflive Heat they receive near 
the Sun, and the intenfe Cold they muft fuffer at their greateft Diftance from him, 

to be proper Receptions for the Habitation of the Damrid. -Whilft others have 

concluded them, with greater Probability, to be the Executioners of God's Ven- 
gence on finful Worlds; by fcattering their baneful Influences on the Inhabitants, 
or dafhipg the Planet to Pieces, and reducing it to its chaotic State again. 

* 

The learned Mr. Whijion has made it very probable, that a Cornet paffing by our 
Earthy in its Defcent towards the Sun, and involving us in its TaiJ $ in the Days 
of Noah> was the Caufe of the Deluge 5 and that another, fometime hence, m its 
Afcent from the Sun, after having been thoroughly ignited there,, may bring about 
the General Conflagration. 




* As many of the Comets are 



Direction contrary to the Planets, 



with a great and regular Velocity ; wearcaffur'd there can be no folid Orbs> 2& the Antients fuppo 
nor Vertices^ or Whirlpools* of fubtle Matter in the Heavens to carry the Planets round the Sun, as 
Cartefians imagined. For if there were fuch Circulations of etheriai or fubtle Matter, the Comets woi 
when they enter'd into the Regions of the Planets, be neceffarily driven from their Courfe by the 
pid Motion of fuch a mighty Torrent? and be carried the fame Way with the neighbouring Bodies. I 
as ocular Demonftration aflures us that no fuch Thing happens to the Comets, but that they pref< 
their Motionswith the greateft Freedom, as in a perfect Void or Vacuum ; we muft acknowledge, 1 
in the Heavens there is no Refiftance, and confequently, no Aiedium^ or Fluid, which can have any i 
fible Denjity } but that all the Spaces between and beyond the Planetary Syftem ait an immenfe Vacu 
admitting nothing but the Rays of Light* unlefs near the Atmofpberes of the Comets and Planftts • a 
confequently, that all Solutions of the Phenomena of the Heavens? depending on the- Suppoii riot 

fuch a fubtle Matter \ are falfe? and contrary to the evident State of our Syjt 
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A T a vdl DJtontc beyond the Orbits of all the Planets arid Cmits* we be- 

told, in a clear Night, the azure Concave ftUdded over with Stars of dif- 
ferent Lujlres and Magnitudes. And becaufe they retain the fame Diftances and 
Situation with riefpecl: to each Other at ail Times, thfey are juftly call'd fx'd 
Stirs, to diftihguifli tfrem from the Planets, which are continually wandering 
from Place to Place. Thfeir Diftance from us mtrft be immenfely great, fince 
there is no vifible Alteration in their Portions, With reipeta to each other 



when viewed from different Parts of the Earth's Orbit ; confequently, the 



whole Orbit of the Earth, which is 1 6 2 Millions of Miles in Diameter, is but 

Point in Companion to it. 



Ajironcmers have computed the Diftance of the greateft, and confequently 
the neareji fix*d Star, to be about Two Mil/ions of Millions of Miles*; which 
is fo very great, that a Cannon-ball Would fcarcely arrive thither in 700.000 
Years, though it mould roll on \vith the fame Velocity it receiv'd at the Mouth 
of the Cannon. And it is Very probable that they are fituate as far from one 
another. 



From fhtjxd Stars being Vifible at fuch an immenfe Diftance, We conclude 



that they do not mine with a reflected or borrow *d Light, like the Planets 
which are near us, but With their own native Glory, which they touft have in 
themfelves, like our Sun ; and, therefore, are Bodies iimilar to him. And were 
we to be remov'd as near the x fotd Stars as we are to our Sun, they would ap- 
pear as large, perhaps, as he does ; and our Sim, beheld from thence, wouhd 
appear a twinkling Star among the Rett. 



The Stars, as they appear of different Sizes, are divided, for Diftin&ion's 
fake, into Six different Magnitudes or ClafTes ; of which the largeji and bright- 
ejl are call'd of the firjl Magnitude. Next thefe, are the J'econd Magnitude ; and 
the next Size, are Stars of the third Magnitude; and fo on to the Jixth, which 
are the fmalleft that can be feen by the naked Eye in the clearett Night; but 
it is feldom that we can fee thofe that are fmaller than the fourth Magnitude. 



1 

r * . 

Several Catalogues have been made of the fx a Stars * The frft was by Hip- 
parchus, the Rhodian, on feeing a New Star J in the Heavens, about 1 20 Years 
before Chrift; his Catalogue contain'd 1022 Stars. After him, Ptolomy en- 
larg'd that Catalogue to 1026. TJlug Beigh, the Grand fbn of Tamerlane the 
Great, made a Catalogue of 10 17 Stars. Tycho Brahe determin'd the Places 



* Mr. Hugens fuppofing the fix*d Stars of the fame Magnitude with our Siw> found that Syriux, 
or the Great Dog^ which is the largejl^ and therefdre^ very probably, the neareji y appear 'd aboti* 
27.000 Times Itfs than the Sun : His Diftance muft therefore be 27.000 Times as far ; thac is, up* 

wards of 2 Millions of Millions of Miles. Dr. Bradley^ from a very fubtle Calculation, makes the 

Diftance ftili greater. 

•j- The Twinkling of the fixed Stars is owing to the exceeding Smallnefs of their apparent Diameter s 9 
occafion'd by their immenfe Diftance ; fo that every little Particle of Dujl that floats in the Air, when 
ibcottrfcs betweeh the Star and the Eye will eclipfe it; and as the Aif is full of various Kinds of Par- 
ticles, fome of them are conftantly paffing between the Eyi arid thd Sia)r* arid confequently caufe the 

Star to twinkle* 

% It is feldom we are favout'd with the Appearance of a Neiv Star ; but at prefent there is a won- 
derful one in the Neck of the Whale ^ which is obferved to appear and difappear periodically, iw Ptriod 



beina Seven Revolutions in Six Years- 

t 0 ' 



G 



of 



22 



A Short SYSTEM o 



of -777 fa'd Stars, and reduc'd them to a Catalogue. Kepler s Catalogue con- 
tain^ 1 163. The Prince of H#'s Catalogue was of 400 Stars. Bscctohcs 
enlare'd Kepler's Catalogue to 1468. Bayerus is fa.d to have defcrib d _ the 

Pkces of 1725. and mark'd each Star with a Letter of the Greek Alphabet : 



The biageft Star in each Conftellation being denoted by the :Jrft Letter , the 

next s lf by the Jecond\ and fo on to the fmalleft. After him .Hevelms of 
DantJci, compos'd a new Catalogue of 1888. But the largelLand beft is 

Sof Mr F^M, which contains about 3000; of which Number - - 



feS Aat a pa can fee more than .oo together : And Mr. Flamjledd 
himfelf afferts, that the naked Eye can difcover no more than 384 Stars, in the 



cleared Night, in both Hemijpberes. But, with an ordinary lelejcope, we can 
difcover, in fome Parts of the Heavens, ,0 Times as many as were vxfible to 
the Eve before ; fo that we have Reafon to believe, that only the all-wtfe and 
powerful Being, who fram'd them, is able to tell the real Number of the Stars, 



and call them by their Names 



9 

, The ancient Aftronomers, the better to diftinguifh and defcribe the .fixd Stars 
from one another, have drawn them upon Globes and^ Maps, in 48 Images or 
Parcels, as of Men, Lions, Bears, Triangles, Crowns, &c. whence it comes to 
pafs, that every Star has a Name from that Part of the Image it is fituate m ; 

as the Bull's Eye, Lion's Heart, Orion's Belt, &c . Some modern Aftrono- 

mers have added 29 Conftellations more, which were unknown to the Anftents; 

and which are form'd from thofe Stars lying between the other Conftellations ; 
and are depicted on the Globe in a fainter Character. 



* 

The Names of the feveral Conftellations, and the Number of Stars vifible in 
each, you will find upon the Caleftiai ' Globe, laid down exa&ly correfpondmg 
with thofe in the Heavens. 



The Conftellations on the North Side of the Ecliptic or Zodiac, are 34. 

The Little Bear, Great Bear, Bootes, Crown, Dragon, Ccephus, Hercules, Harp 
Swan Per feus, Andromeda, Cajfiopeia, Auriga, Lynz, Ltttle Lion Greyhound^ 
Charles's Heart, Lizard, Serpent-holder, Serpent, Dan t Cam ehpardus,Berent ce . 
Hair, Mount Menalus, Eagle, Goofe, Fox, Antinous, Dolphin, Ltttle Horfe Be 
gafus] Great triangle, Ltttle triangle, and Fly. 



• • 

The 1 2 Signs, or Conftellations, of the Ecliptic, or Zodiac, through which the 

Planets all move in their yearly Revolutions, are, 

sc Ram, * Bull, * Twins, *> Crab, a Lion, Virgin, *± Scales, n Scorpion, 
± Archer, ' ^ Goat, ~ Water-bearer, K Fifties. 



The Conftellations on the South Side of the Ecliptic or Zodiac, are 3 1 . 

The Whale, Orion, River Fo, Hare, Great Dog, Little Dog, Ship, Crow, 
Hydra, Cup, Centaur, Wolf, Altar, South Crown, South Fijh, Phamx, Crane, 
Unicorn Indian, Peacock, Dove, Chamahon, Bird of Paradtfe, Indian Fly, 
Flying Fijh, Sword Fijh ' South triangle, Oak, Toucan, Hydrus, and the Crojs. 

Be&k* 



M O D E R N A STRONOMY 




Bcfidcs thefe Conftellations, there is a whitijh Tract in the Heavens, call'd the 
Milky W ay, paffing round thro' Auriga, fouthward, by the Twins,, the Great 
Dog, the Ship? and returns by the Scorpion, Archer, Serpent-bearer, Eagle, 

Swan, CaJJiopeta, and Perfeus, back to Auriga again. This Path is of unequal 
Breadth, and in fome Parts, dividing itfelf, becomes double. It is fuppos'd to 
be form'd by an infinite Number of fmall Stars, vifible only through the Tele- 
fiope, which, combining their Light in thofe Parts, caufe that Jhining W hit enefs . 
We have a fine View of it, in the Evenings, in the Months of February and 
Augujt. There are feveral dufky or cloudy Spots in the Heavens, (particularly 
one m the Crab J which are fuppoferj to be owing to the fame Caufe as the 
Milky Way *. 



^ Some have wonder'd at the great Irregularity which appears in the Difpofi- 
tionof Khz fix'd Stars-, but that Irregularity is of the greateft JJJe : For, from 
thence it is the Heavens become divifible into Signs and Conftellations, which a 
regular Situation would have render'd impoffible. By this means we are 
enabled to afcertain, at all Times, the Revolutions and Places of the Planets, 
and to render their Motions ferviceable to us here. 



The rifing and fitting of the fix'd Stars, their apparent Motions every Night 
to the Weft, is owing to the Earth's Rotation upon its Axis, every Day, toward 
the Eaft. And our feeing different Stars, at different Seafons of the Year, is 
owing to the Earth's Revolution in its Orbit round the Sun, as delineated at 
Page 8. 



^ The whole Body of the fix'd Stars appears to have a flow progrefiive Mo- 
tion f (parallel to the Ecliptic) towards the Eaft, of about 50" yearly, /. e. 1 0 in 
70 Years; confequently, they do not complete one Revolution in lefs than 
25.920 Tears ; after which Time they all return to the fame Places again. 
This long Period was call'd the Great Tear, and the antient s imagin'd that 
when it was finifiYd all Things would begin anew, and return in the fame Or- 
der and Manner as before. 



Some of the largeft Stars have particular Names given them ; as Aldebaran^ a large Star in the 



Twins ; — Regulus and Deneb, both of 



Bull's Eye \—CaJl 

the firft Magnitude, the former in the Lion's Heart, the other in his Tail -,-lSyrius, a glorious Star in 
the Jaws of the Great Dog ; — with many others, which you will find inferted in their proper Place on 
the calejiial Globe.- • -The Ancients plac'd thefe Figures in the Heavens, either to commemorate the 
Deeds of fome great Men, or fome remarkable Exploit or Action ; or elfe took them from the Fables 
of their Religion, &c. And the Moderns retain them, to avoid the Confufion which would arife by 
making new ones, when they compare the modern Obfervations with theold Ones — Thofe Stars which 



between 



Divifien 



7 form'd Stars. The 



or tne stars into images and .figures is of great Antiquity, probably as old as Ajlronom) 
For in the moft antient Book of Job we read of the Conftellations Orion> Arclurus, the Pleiadt 
Maxzaroth ; which laft is fuppos'd to exprefs the 12 Signs of the Zodiac. 

f This Motion of the fix'd Stars is not real (like that in the Planets) but apparent only; 
caus'd by the fpheroidical Figure of the Earth, turning its Axis continually, by little and little, 
its ParalJelifm) towards the Weft ; which, confequently, muft make all the Stars appear to advam 
ward juft as much towards the Ea/l» 



from 
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H E Ancients loofc'd upon the azwe Ffefttttatf the fix'd Stars to be die 
- Boundary of the Univerfe, and that they *ere jnac'd (as it were) in a fo- 

lid JTTL equal Oiftance from us. But the a&^fc** the Invention 

of tS^J have* foppos'd, and with greater Probability, ^*«T>ft f *T 
£a grounded wL Planets and M^ik^ own. 

fcini of the ^ SVari, as they are at great and Efficient 5^5"™^ 
to and OS fo are they conceiv'd to be at proper and regular Diftances from 
one another. Hence it is that the>V Stars, whichthbngh perhaps nearly of 

the fame Size, appear to us of different Magnitudes ;— the neareft largeft, thofe 



further off, lefs and lefs 



To fuooofe thefe glorious Bodies were all created only for our U fe j— purely 
lattTover our g Globe a little dim Light in a Winter's Night, « forming 



verv (lender Ideas of the Divine Wifdom y finee one Lum.nary depofited at a pro- 

oe7Diftance would have been more beneficial, on that Account, than all their 

twinS^ay r united together—Far more rational, as well as more to the 
S Sli I Z Supposition that every^ Star is a grounded with 
"Set of Planets, which, at different Dijlances ^mJferent Per,odso£ Time, 

j^erforw their W&otm/ and annual Revolutions rsand hun, 

In what Part of the Univerfe our Syftem is plac'd v-*****x in 
or nearer the E*/m»/ft« ,-or whether diere are not ^l^Z^T^Zs 
through the amazing Workmanfliip of God, are ProUems^onA onr Abilities 

nt to determine*. For, by Reafon of their vaft Diftances, our belt 
tile/copes are found too weak to difcover aftual Globes revolving round their 



at 




re$ bdnve Suns, yet we can clearly enough difcoverthat the>V Stars have u 
themfelves the Mature of Saw , and that fome Things, fimilar to Planets 



fometimes appear and difappear in the Regions 6r Neighbourhood of thofe 



Eddies 



What an amazing Scene does this difplay to us !— What ^njMonceivable 



Fafinefs and Magnificence of Power and Wifdom does fuch a Frame untold !— 

Sum beyond Sai. to our weak Senfe indefinitely diftant from each other, and 



Myriads of Manfions, like our own, peopling Infinity all fubjeft to the Crea- 
tors Will '^An Univerfe of Worlds, all deck'd with Mountains, Lakes, and 

Seas; with Rivers, Trees, and Animals, various as the Globes they ^inhabit \ 

AH the Produce of indulgent Wifdom to cheer Infinity with endlefs Beings, 

whom his Omnipotence may give a variegated eternal Life. 




<« that gild 



Mr. Hervey, in hie MtdUetiens* has given a moft magnificent Defeription^of the l/n,- 
Id we (fays that Author) wing our Way to the higheft apparent Star, we ihould there 
- xpanded, other Suns that diftribute their inexhauftible 

F - - other, perhaps, nobler Syftems eftablrfh'd; eftabWh d in 



N 



boundlefs D 



Nor does the Dominions of the 



great Sovereign end there! Even at the End of this vaft Tour, we £hou d find ourfelves advanc a 

Z Frontiers of Creation, arriv'd only at the Suburb; of the great Jehovah's king- 



dom 
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Of the true Figure of the 




• t ~ 






WITH 



THE 



Nature of their Motions in them ; and their Situations with refpe£b 



tq the Ecliptic * 7 alfo their 
and Nodes . 




Peri be lions y Incl inations 



HE 'Planets do not revolve round the Sun in Orbits exactly circular, but $ 
*■ little elliptical-, confequently, they are fometimes a little nearer, and 



fometimes a little further from him. For the better underftanding their Mo 



tion, 



will be 



flary to fliew how to delineate an Ellipjis which the 



Learner may take as follows 



Fix upright (upon any Plane) two 
Pins, as at F and V round thefe tie 
a Thread, fomething longer than their 
Diftance from each other ; then apply, 
in the Doubling of the Thread, ano- 
ther Pin, or Pencil, fo as to keep 
the Thread properly ftrain'd ; and in 
that Manner carrying the Pin round, 
with a Heady Hand, the Point of it 



will defcribe a Cu 



we call an 



EMpfi, 



The nearer the Pins are 




A 



together the more circular will the 

Figure be ; fo that when they unite, or ftand together, the Thread will d 



feribe a perfect Circl 



The two Points, F and V, where the Pins ftand 



caird the two FocuJJes of the Ellipjis. The Line PA, going through the 



the Focuffe 



from 



End to the other, is called the longer Diameter 



the Line MN, cutting the former in the Middle between the Focu/f, 
floor ter Diameter, 



and 
the 



The Point where thefe two Diameters interfecl: each other 



C, is the Center of the Ellipjis. 

Now each of the primary Planets in their yearly Revolutions round the Sun 



defcribe a Line of this kind 



their Orb 



For the Sun is n©t plac'd 



th 



Middl 



o 



f 



C, but in one of the FocuJ/i 



Suppofe the Sun to be plac'd 



at F ; then will the Planet, when at P. be near eft the Sun, and at A furthejl 
from him. The Point P is call'd the Perihelion of a Planet-, and A the Aphelion : 
And the Points M and N are the middle or mean Dijlances, becaufe the 
Pittances FM and FN are a mean between FP the leaji, and FA the greatefi 



Dili 



The Diftance FC 



or 



CV 



is calFd the Eccentricity 



different in the different Orbits of the Plan 



but in all of them 



little, that in all fmall Schemes made to reprefent their Orbits, 
(and almoft impoftible) to exprefs it. But, in the Orbits of the 
Eccentricity is very confiderable ; for their Orbs are very long Ellipji 
FocuJJcs at vaft Diftances from one another. 



Com 



which 
it is fo 
leedlefs 

>ts, the 
and the 



* The Way we came to know that the Orbit of the Earth is elliptical^ is, becaufe the Sun appears 
of different Sizes at different times of the Year. In June y his Diameter is about Minutes; but 
in December* 3^- Minutes . The Earth alfo is found to move flower in the former Cafe than in the 
latter. It muft, therefore, ncceflarily follow, that we arc further from the Sun in Summer than in 



Winter ; and that our Orbit muft be elliptical. 



H 



As 




A Short SYSTEM o 



As the Planets are fome times nearer, and fome times further off the Sun, the 
Velocity of their Motions muft be different in different Parts of their Orbits. 

For, when the Planet is at A, in its Aphelion, (or moft diftant Part of its Or- 
bit) the Sun's Action upon it will be lefs than in any other Part; confequently, 
its Motion there will be the Jloweji. But, as the Plaiiet proceeds from A towards 
P, in the Figure below, its Motion (as it is continually coming nearer the 
Sun ) will be continually accelerating, or increqfing, till it arrives at P , where 
the Sun a&ing upon it with the greateft Force, the Planet will move with the 
greateft Swiftnefs. And as it revolves from P, its Perihelion, it will flacken, 
by little and little, its Pace, as it recedes further from the Sun, till it comes 
to A, where the Motion is Jloweji of all. — Now, fince the Motion of the 
Planets is fo unequal, the Arches thro' which they pafs in certain given Times, 
muft be fb too. 



Though the Planets move through 



qual Sp 



qual Times, yet it 



has been difcover'd, that the triangular 



Sp 



within the Orbit, made by 



Rays drawn from the Sun to the Pla- 
net will be always equal in equal Times 
For, if the Times in which the Pla- 
1 moves from A to B, and from B t< 





be 



a 



?qual to 
Day, 



a 




, and from C to P, 
each other, as, fuppofe. 
Week, a Month, &c. the Areas, or tri- 

angular Spaces, A SB, BSC, and CSP, defcrib'd in thofe equal .Times, (by 
Lines drawn from the Planet to the Sun J will alfo be equal among thsmfelves, 



another. — It muft therefore follow, that when the Planet 



Perihelion, its Motion will be fo much fwift 



th 



in the Apheli 



as 



the 



Line PS is fhorter than AS; becaufe the Line PS multiply'd into the Arch PC, 
muft be equal (by this furprifing Law) to the Line S A multiply'd into the Arch 

BA. 



J 



Though the Planet. 

round the Equatorial P 
adtly in the fame Plane 



revolve at different Diftances, one beyond the other 
ts, or Middle of the Sun, yet they do not all move ex- 
but have their Orbs a little inclin'd to one another. 



Thus, fuppofe we make the Plane of the Earth's Orbit the Standard, then we 
mail find that the Orbits of the reft of the Planets cut it in two oppofite Parts 
having one Half of their Orb above, the other Half below 



The Points 



where the Orbits cut the Plane of the Earth's Orbit 



call'd the Nodes of 



the Planets. No Planet can therefore be in the Ecliptic (i. e. exactly level with 
the Plane of the Earth's Orb) but when it is in the Nodes: In all other Parts 



they are either a little above or a little below 



When they are above 



they 



faid to have North Latitude x when below it, South Latitude ; which Latitude 



but a few Degrees. For when the Planets 



he greateft Diftance 



above or below the Plane of the Earth's Orbir, (which always happens when 
they are in the Middle between the Nodes) the Diftance of Saturn is not more 



th 

31 Deg 



Degrees ; of Jupiter 



i 



Degree; of Mars, i| Degrees 



d of Mercury, 7 Deg 



of Venus, 

This Inclinatioji feems to have been 

which 



given the Planets to prevent their too frequently ecllpfmg oneanoth 
they would have done every 



Revol 



had 



his D 



C 



taken Place 



To 
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To give the Learner a better Idea of the various Properties and Affections of the Planets 
mentioned in the foregoing Courfe of this Work, I have brought them all into one 
View in the following TABLE. 



Planets Names I 

% I 


Saturn j 


[Char afters or Marks 




[Diameters in Miles 


67870. 


\Circumfer. of Bodies 


213112 


\Mean Di fiance from 
the Sun*, in Miles 


777000000 



Jupiter 



Mars 



Earth 



254908 



4444 



13960 



79 6 4 
25020 



Venus 



Mercury 



7906 



24823 



2460 



77 2 4 



424000000 



123000000 



81000000 



59000000 I 32000000 



Periods y 



Years 



*gtb 



0759 d 6 h 36 / 



686 



Diurnal Motion, 
Length of their Days 

Moons , or Satellites 

Proport. of Light and 
Heat^ fuppofing the 
Light at the Earth 1 

Inclination of their Or- 

bits to the Ecliptic 



unknown 



30' 00" 



Inclination Qf their Axes 

to their Orbits 



3c oo' 00" 



Daily mean Motion in 
the Ecliptic 



o° Q2 r 00 



Greateji appar. Diam. I cf 19" 40 



Leaft apparent Diam 



o' 14" 



Eccentricity of Orbits, 
fuppofing Dift. xcoo 

Place of Aphelion^ the 
Perihelion oppofite 

Place of Afcend. Node, 
Defcending oppofite 



v? o° 06' 



7.t' 



Elongation of Inferior \ 
and Parallax of Supe- 
rior Planets 



oc 



o d 9 h 56' 



1° 2o' OO" 



o\' 5 9" 



o' 24" 



/// 



o' 14" 36'" 



10 



u 0 05' 



8 7 d 2 3 h 16' 



i d oo h 4c/ 



O d 23 h oo' 



unknown 



unknown 



fuppos'd 1 not known 



10 



52' oo" 



oo' 00" 3 0 24' 00" 6° 54/ 00" 



little if any little if any 



29/ oo'' little if any I unknown 



0° 31' 27" 



o° 59' 08" 



36' 08" 



05' 32" 



o' 20" 50'" I 32-^ 47* Sun j i' 05" 58 



IU 



o' 1 2" 46'" 31' 40" Sun 



o' 09" 3 4 ,,/ 



o'n" 4 8 



»R 1° 55 



4-1° OO' 



if 8 



o' 04" 04'" 



210 



n 14' 



Colours of the Planets I dim lead-col r . fplendid white 



fiery red 



Motion in an Hour, in 
Miles 



18000 



24000 



45000 



46 0 41' 



22 



yellowifh wh J fparkl g # red 



56000 



70000 



100000 



The Dijlance of the Moon from the Earth is about 240.000 Miles.- — She revolves round her Orbit, from Sun to Sun, in 

29* * 2 h 44'. — Her Diameter in 2170, and her Circumference 68 1 5 Miles.— The Length of their Day is almolt 30 of ours, and 

their Year the fame as with us.— She moves in one Hour 2200 Miles.-Greateft apparent Diameter 33' 20", and leajl 29' 48'*. 
The Place of the Nodes is always varying, revolving round the Ecliptic in i%y 224** 4 11 . — Her Eccentric ty is 55 Parts in 



1 000. 



The Moons of Jupiter and Saturn are fupposM to be as large as our Moon, or fome of the Inferior Planets. 



Of all the Comets, the Periods, Diftances, &c. of only Three of them are known. 



lft Comet 
2d Comet 
3d Comet 




revolves 





in 



29 



in an I Diftance 



Years 1 . A , f Miles 1 1 Greateft f Miles. 

1 at the I _ _ 

7? I Rate J ^ „ . , 

— Hour. I from . , - 

575 j \ 0000 j 1 oun ^ ii2eoivuii. ) ^ 

Some Comets arc as /mall aa the Moon, and others as as our Earth. 



of 



I 9000 
[ 6000 



1 <S 

2916 Mill. I Q 
4050 Mil!. [ 
i 1 2eo Mill. J 




Milc9 

48000000 
40000000 
500^00 



The Dift an ce of the nearcft fix*dStar ia about 2.200.000.000*000 Miles; and they fcem to make one Revolution on 
the Poles of the Ecliptic in 25920 Year*. 



A 



S H OR T 




Y 




T 




M 



OF 



OF 



T H E 



Stations and 



R E T R O G R A D A T I O N S 



Of 



the 




L A 



N 




T 




F the Planets were viewed from the Sun, they would always appear to mow round 
_ him dire5l, and according to the Order of the Signs, I. e. from Arses to 7™™, Sec. 
but to us, who fee them from $T Earth, they appear fometimes to move on M- 




fomctimes to be retrograde, run back 



and fometimes to he ftatiemary^ or fixed to, 



particular Point 



thef* 



eavens. 



the united Motions of the Earth and Planets in their Droits 



This Diverfity of their Appearances, is awing to 



here delineated 





' ■ « - 



1 — 



'• H 



In this Scheme* let S reprefent the Sun, the Center of the Sy/htn 



cle b, c, d, &c. the Orbit of the Earth 



the fmaller Cir 
and the larger the* Orbit of one of the / 



thl Place and Motions of the Planets are determined 



alfo let the outer Circle v 



ii 



&c 



prefent the Orb or Spher 



regular Velocity, yet to us on the Earth (and to one another) their Motions will feem 
v% liferent. For fometimes they will appear to move ^metimes to Ji and ft til 

Ind at other Times to run back, or move contrary to their real Motions. Thus, fuppafe 
ana at omc ^ ^ ^ behold ^ y^^ r planet A (fuppofe it 



that tho' the P&«*/j all revolve round the Sun the fame W ty 



Then 
d with a 



the Earth in her Orbit 



the Stars at A 



be Saturn ) in the Line continu'd from the Earth, by the Planet ...... - , , 

AU the Time the Earth panes from a to the PJW will appear to Ji and fitll, or fix d 
m the fam? Part of the Heavens, becaufe the Line proceeding from the Earth to the 



Planet continues the fame 



As the Earth moves from b 



the Planet will appe 

At D, he is faid 



™ move from B to C, with a direct Motion among the Stars, alfo. 
be in Conjunction with the Sun, i. e. in the fame Place of the Heavens with that L 



nary 



d, if 



the Plane of the Ecliptic, will pafs behind his Dijk 



when he does 



As the Earth 




on to e an 





th 



d rife and fet 

Planet will be fecn to 



move 



direct to E and F likewife 



But whilft the Earth panes from / to 



the Planet will appear 



to be jlationary, or not to move at all. 



And as the Earth 



revolves to h, the 



Planet will feem to run back to H 



At /, he wi 



app 



car ii t 



I 



where he is faid to be in Oppojition to the 6 



he now rifes as the Sun lets, ami 



{him 



* t 
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fhines all the Night.— As the Earth proceeds to k, the Planet continues to go 

>grade ; and when the Earth is come to a, the Planet becomes fiationary as 



firft 




* 

From this Scheme it is alfb evident that the fame Appearances muft happen 
to the inferior 'Planets as to rhe fuperior. For an Inhabitant at the fuperior Pla- 
net at A, will fee the inferior move on direct -become fiationary and retrograde ; 
at the fame Time, and in the fame Manner, but in the oppojite Part of the Hea- 
vens. — Thus, whilft the Jiiperior Planet is beheld from the inferior ; at a and b, 
to be fiationary at AB in r, the inferior will be feen from thence fiationary at 
ab in When the inferior is at c, he will appear, in the oppofite Part at c. 

At d, he will appear at//, conjoin' d with, and in the f^me Part of the Heavens 
with the Sun. This Situation of an inferior Planet,- becaufe it is fituate beyond 
the Sun, is call'd its Jiiperior Conjunction ; and, if it has no. Latitude at that Time, 
will pafs behind the Sun s Body, and fuffer an Eclipfe.-^ As he advances from d 
to e, he appears, from A, to move on frill df'recJ from d to e. — At f he is feen 

, where is his greatefi Elongation on that Side his Orbit from the Sun, and 
will fet in the Evening after him.— Whilft the inferior moves from f to g, he 
appears fiationary, and (as it were) fix'd in the fame Part of the Heavens, juft 
as the fuperior does from thence in the oppqfiie Parts ; becaufe th£ Lines, paffing 
from each to each, terminate in the fame Places during that Time.— But, as 
he proceeds from g to h, he appears to the fuperior (as the fuperior does to him) 
to go back, or retrograde in the Heavens.— ^At /, he will be found at /, conjoin d 
with the Sun again. This is call'd his inferior Conjunction, becaufe between the 
Jiiperior and the Sun} and, if he is exadtly in the Plane of the Ecliptic, will pafs 
over the Sun's Difk, and appear like a black Spot on his Face. — As he revolves 
from * to k and a, he frill recedes backwards, and appears, amongft the Stars, at 
k and a, — From a to b he appears fiationary, as well as the Jiiperior, and for the 
fame Reafbns as they did, on the other Side of the Orbit, at /'and g. — At ^he 
is faid to be at his greatefi Elongation on this Side the Sun, and fets before him. 
— At b he begins to move direct as before. 

• * 

I have confidered the fuperior Planet as remaining in the fame Part of its Or- 
bit during one Revolution of the Earth, in order to convey the Ideas of their 
Stations, Directions, and Ret rc gradations eafier to the Learner. For cho' they ac- 
tually advance, at the fame Time, the fame Way, but as the Motion of the fu- 
perior is much fiower, it may, in this Iiluftration, be fafely omitted. For In- 
ftance, while the Earth revolves once round, Saturn will have gone but one 
thirtieth Part of his Orbit; Jupiter, in the fame Time, would have gone about 
one twelfth Part ; and Mars frill further. — Whence it follows, that thefe Ap- 
pearances happen oftener in Saturn than in Jupiter ; and oftener in Jupiter than 
in Mars ; becaufe the Earth fooner overtakes (or comes up with) the former 
Planets than the latter, whofe Motion is fafter. And, for the fame Reafon, they 
happen oftener in Mercury than in Venus, becaufe he circulates not only fafter, 
but in a lefs Orbit, and therefore oftener overtakes the Earth. Thefe Retro- 
gradations are greater, the nearer the Planets are to the Earth. 

■ 

If two Planets are on the fame Side the Sun, they appear retrograde to each 
other ; — if, on the contrary Side, they always appear direct; — but for forhe little 
Time before and after their Conjunctions, they appear fiatio?iary. This is an un- 
deniable Proof of the Earth's Motion, and that the prefent Syjlem is the true 
Syfiem of the World: Becaufe, if the Earth be fuppos'd to remain fix'd in the 
Center of the Uhiverfe, thefe various Motions could never take Place here ; 
but all the Planets would appear to move (as they really do) the fame Way, and 
revolve (like the Moon) regularly round 



I 



Of 



39 



* 

A 



S H OR T 




Y 




T 




M 



O F 



* - 



4 v 
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it 
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is 



that 





caus 



3ody 



There 




apdMoQN arc moft 





of ia 



me 
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of the 
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Heavens, 
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¥L% Eelipfe of the Sun (or more truly of the Earth J is caus'd by the 



* JVfw*, as fhe revolves in her Orbit, coming between the Sun and Earth 

his tight from us. This can never happen but 




means 




the New-moon 



m 




evident from an Infpe6tion of the fbllowing Scheme 
the Sun* E the Earth, and M the iUtox. in her Orbit 




s 



* 



Weft 




- 



- > 



Now, when the Moon is come in Conjunction with the Sun, i. e. juft 



between tfr and which can never 




but at the New-moon, it is 




manifeft that her Shadow will fall upon the Earth at a, and thereby hide his 

_ But as the Moon is much 

lefs than the Earth, the Shadow of the Moon cannot cover the whole but only 
Part of the Surface next it. For this Reafon, you fee chat the fame Eclipfe of 
the Sun may be total to one Country ; — to another partial, or Part eclips'd : 
and to a third, none at all. 

Thus 
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Thus,, in the above Scheme, it is manifeft that to the Inhabitants of that 
Part of the Earth marked the:Sun will feem*o be totally fork, they being 

^^^^^^^ 

at b, he will appear to be eclips'd 
in one Par t only , and the more fo the nearer the Spe&ator is to a, they being 
immers'd only in the partial Shadow — *-And to -thofe that live at c, he will 
nottefflips' d at all*.— ^At the fame Time, an Eye at the upper Part of the 
W*>fy will Tee the Sun free from any Ohfcurity, whilft thofe on the under Side 
«fflt«AfiM Ma rt% tf ^ involved in a ^ &rfr. 




1> w 



% * * ■ v. * 



The Sun's ^ %c1ipfc always begins on the Weft, and ends on the "Eajt Side his 



Body. TheReaTo 
Obfcurity, moving 



becaufe the Moon, which 



always trie CauTe of this 



d her Orbit from Weft to Eaft, mutt neceffarily firft 



arrive at, and touch the Sun's Weftern Limb, and go off at the Eaftern 



# 

As the apparent Diameters of the Sun and Moon are nearly equal, the total 
Duration of an Eclipfe of the Sun can never continue more than two Minutes 
but the famefolar Eclipje, from Beginning to £W, may be 2| i&tfr-r. 



In order to determine the Quantity of ' an Eclipfe, AJironomers have divided 
the «5W.r Diameter in 1 2 equal Parts, call'd Digits ; and therefore, when they 
fay the Sun will be eclips'd 5 or 6 Digits, they only mean, 5 or 6 Fingers 
Breadths of the Sun will be obfcur'd or darkened, whilft the reft will continue 
bright and vifible to the Spectator. 



An Eclipfe of the Sun can only be vilible by Day, when the Sun is above 
the Horizon: And though there be 1 2 New-moons every Year, yet it is feldom 
we have more than 4 Eclipfes of the Sun, the Reafon of which will be fhewn 
2 or 3 Pages further on. 



The Shadow of the Moon will cover a greater or lefs Portion of the Earth's Surface, as the Moon 



Miles in D 



from us at the T 



Miies in an Hour 



fliado 



partial 



penumbral Shadow will extend the Breadth of 4900 Miles; and be five Hours in paffing over the 
rth's Difk. 



In the early Ages of the World, the Nature and Caufe of Eclipfes was fo little known, that the 
Ignorance and Superftition of thofe Times looked on them as Prodigies, and portentous of fome 
great and malevolent Effedh : But the Learning of the prefent Age has taught us, that thefe 



Appearances happen according to the Courfe of Nature, and are the neceffary I^efult of thofe 
Laws which the Divine Being giv« them at the Creations v^»r.~vk.w t^-^l- .* 



Rkabhs , 1 ri h is Aliha 




r 



eiates 



a Story of Qolumbwi who oeing drove on Shore at the Hland of Janioieis, in 1493,^ meeting 
with ^ reat piftrcfs and Cruelty from the barbarous Inhabitants, threaten'd to afflict them With 
fome grievous-Calamity ; alluring them, as a Markof his Power, that on fuch a Day the Sun 
fliouhl be darkeft'd ; which, by'M £c/ipfe, happened on the'Day he had amgiiecl. This Tur- 
pr£fing< Phenomenon .wrought fuch Terror in their Minds* that they loak'ti on him as fortie- 
Ibing. mote than human i ^ndy .therefore, they afterwards did all jh their Power to. ferve him. 
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Short 
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Eclipse 

N Ecliffe of the Moonis caus'd 
the Sun and Moon : 



of 



the 



Moon. 



> 




A 

directly 
and the Mww 

Shadow upon the Earth before* 
a Sight of the following Fig 




This can only happen at the Full-moon, when Jhe 



for the Earth being then 




Sun 



will caft her Shadow upon the Moon, juft as the Moon did her 



the Eclipfe of the Sun 



This is clear from 



where it is evident, that when the Moon 



d to -the oppofite Part of her Orbit, ihe &Uing 



more 



Earth's Shadow, is 

fo fuffers an Eclipfe 



Ids. into the 

and 



by that Means deprived of her Light from the Sun 



4 



» -" * 



m 
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■ 

If Part of the Moon's Body panes through the Earth's Shadow 



fhe 




If the wfafe is immers'd in the Shadow 



the Shadow 



that Part of it 



S3 !^23K^W"«i-* the ^is faid to be mfjUm 
^Continuance . But if the Moon pafles through the Middle of the Skk, j°r 

»^^thr^^ and the Eciipfe will be W ^ 
Continuance. 
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An Eclipfe of the Moon appears to all Parts where it is vifible to be the fame 
in^ganth? and Duration** it feallj is* For the Moon being an 6paaue Body, 
mining only with a rene&ed Light from the Sun, is depriv'd of that 'Light by 
fceitfg knlneri'd! in- the Earths Shadow * . 



The Mw/i Eclipfe begins always on the Eafi Side, and ends On the Weft, 
cdntrswy to^hat of the S-tm. For her Eelipfebti&g real? and by Reafdn of her 1 
d*rc& Motion always* Eajhbard,- the E&fterh Part of he* Body mtf ft «e<^enarfry 
firft touch the Earth's' Shadow* and the Weflern Part leave it kft. 



The Shadow of the Where the Mfcfc praifes through it, being afrrioA 

Times as large as the Diameter of the Mo~on> it wifit often happen 
total Ectfpfes of the may be of very different Lengths ; but it is 




that to fat Dafknefs Continues more" thanif JrSoUf, Of the whole Eclipfe 

'Beginning id End, more than $| Hours. 





The Body or Dilk of the Mo on is fuppos'd to be divided (like that of the 
Sun) into twelve equal Parts, or Digits-, and as many as are the Parts immers'd 
in the Earth's Shadow, fo many Digits is the Moon faid to be eclips'd. But as 
the Diameter of the Shadow is far greater than the Diameter of the Moon, it 
muft follow, that, when the Moon is immers'd in the Middle of the Shadow, 
not only the twelve Digits are eclips'd, but there remains a coniiderable Part 
of the Shadow to be pafs'd thro* ftill. In Lunar Eclipfes, therefore, which are 
total, we reckon the Number of Digits according to the Quantity of the 



Earth's Shadow over, or beyond the Moon, when it is immers'd wholly in, the 



Shadow, which may fometimes extend to 23 Digits nearly.— $:11 above 12 mew 
how many Parts of the Shadow the Modri has to pafs thro' before me begins to 
appear on the oppofite Side. 



• • ■ : ■ -t v * 



- * - 



^ The Moon* s Eclipfe is vifible only by ffight, i. e. when me is ^<?<y<? the 
r/izw* And though we have twelve FuttiMoons within the Circle of the Year, 
yet never more than three of ' them Suffer an Eclipfe. The Reafon you will find 
in the next Pages. 



* In total Eclipfes of the Moon, when flie is in or near the Center of the Earth's Shadow, her 
Body is frequently feen of a languid fwarthy Colour : This is owing not to any Light fhe has in herfelf, 
but to the Rays of the Sun falling into our Atmofphere, which being thereby refracted, are bent out 
of their direct Courfe into the Shadow : Thefe Rays falling upon the Moon, when, (he is even in the 
Middle of the Shadow, render her vifible to the Spectators at that Time. 



From the Writings of the Apoftles we learn, That at our Saviour* s Crucifixion there was Dark- 
ti*f$ over ail the- Land- froth ffre 'fifth tS-tiHe ninth Hour, i. e. from 1:2? to j in the* Aftft*n6bh ; 
which Darkness feme* Perfons may, p.erhaps, attribute to an Eclipfe of the Sun. But* that W 
impofftbte : For Chrijl TufTer'd' at theTime of the JewifB Pcijfover, which was always celebrated 
at-- tKfe • FiM-itoo*i wlieri ttiefetWO J&rminaries are ifr Oppdfifioft t6, ancTar their great'elr. iJifc 
tance from Teach ©theft Befides^ ftfcli »mcoWmon JDferknfeft could' not 'happen 1 fi6te%hf natural- 
Eclipfe of the s For, as the apparent f DiznYeters of thoik two Planets afe maily equal, facH : 

Eclipfe could -'not laftbut a few Minutes, whereas this Darknels lafted about three Hours, 
jyionjfius, sC Judge" of ~ Antepagus , near Athen. r, being :'at Meliopblis, and obfer vine this ptater~ 
tmural-Ph/emniertOTt f cty'tf'olitf,- that Nature was dijfitvingi o* the G<tf of Nature' fuff its. 
He afterwards* ehrbrac'd th* Ghtiftiarf Faith (front this '■■ Agronomical ConVi&'rorf) , and- fuGfefd 



Martyrdom for the' Truth of it, 



K 



Of 



- 
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ft 

t m 

Of the Limits of Eclipses both Solar and Lunar 



9 



with the yearly Number of each 
when they happen. 



and the Ttmes 




HE Reafon why the Sun 



eclips'd at every New-moon,, nor the 



Moon at every Full, 



becaufe the Moons Orbit does not lie 



the fame 



Plane or Trad* with that of the Earth 



which is calVd the Ecliptic Line, b 



5 De S 



croffes it in two oppofite Points, making an Angle therewith of about 

Thefe two Points or Interferons are call'd the Nodes of the Moon 



The Point where the Moon begins to afcend above 



become Northward of 



the Ecliptic Line 
nomers thus ( S3 ) 



, call'd the afcending Node, and is ufually mark'd by A ^ ro ' 
The other Point, from which the Moon begins to defcend 



belpw, or go Southward of the Eclip 



call'd the defcending Node, and 



mlrk'd thus ( 8 ) . See the following Scheme 



-^oo pg Or hit 




A _A£cen.din.<r 



V 



In this Scheme, let the larger black Circle, ABCD, reprefent the Moon's Or- 
bit with the Earth in the Center : And let the dotted one, AECF, reprefent the 
Ecliptic, or Plane (at the Diftance of the Moon J in which the Sun and Earth's 
Shadou 'appear to move. Then will A and C be the two Nodes, or Knots where 
the Moons Orbit and Ecliptic interfecl: each other in an Angle (at A and C) of 



5 Deg 



other half, CDA, below 



half of the Moon's Orbit, ABC, being above the Eclipt 



the 



The little Suns upon the dotted Circle, about the 



Node A, reprefent the Sun in thofe Parts of the Eclipt 
Circles are the New-moons, at thofe Places alfo 



and the little fhaded 
On the oppofite Side, the 

black 
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black Circles 7 reprefenr Sections of the Earth's Shadow, which are alway 
oppofite the Sun and the lighter Circles are the Moons, which happen then 

it the Full. 



Now, fuppofe the Moon, in paffing round her Orbit (which (he does every 
Month), comes into Conjunction with the Sun at a, where (he is below, or 
Southward of the Ecliptic Line, then it is apparent (from the Figure) that her 
upper Limb will juft touch the Suns lower Limb, without eclipfing. it. — But if 
the New-moon happens at b, then the Moon will pafs over the lower Part of the 
Sun's Dt/k, and caufe an Eclipfe.— \i at the Time of the New-moon, the Moon 
meets with the Sun in the very Node, at A ; then there will happen a central 
and total Eclipfe of the Sun. But as their apparent Dijks are nearly equal, the 
total Darknejs will continue but two or three Minutes at moft. — If the New- 
moon happens at c, then you fee there will be a partial Eclipfe of the Sun; and 
the Suns upper Part will be obfcur'd, as the Moon is now got Northward, 

or above the Ecliptic Line. If the Luminaries meet at d, then the 

Moons lower Limb will touch the Sun s upper Limb, but pafs by without 

eclipfing him. 



■ •* 



Again; As the Moon panes from the Sun to the oppofite Part of her Orbit 
where me is in the Full, as at e, then her lower Limb will juft touch the Edg< 
of the Earth's Shadow, but pafs over it \ without being, in any Part, eclips'd. 
But if the Full-moon happens nearer the Node, at /, then the lower Part of the 



Moon dips into: the Shadow, and caufes a partial: Eclipfe. But if the 



Full-moon falls at the very Node C, the Moon pamrig there thro* the Middle 
of the Shadow will be totally and centrally ec/ips'd; whidh Eclipfe will be 
of fome Continuance, as the Shadow is, in that Part, nearly three Times 

the Diameter of the Moons Body. — If the Oppojiticn, or Full-moon 

happens at g, then there will be a partial Eclipfe ; but the upper Part of 
the Moon will be immers'd in the . lower Part of the Shadow, becaufe me 
is now defcended below the Ecliptics—At h, the Moon's full Difk paffes 
under the Shadow free from any Obfcuration. 



The Dijiance of the Moon, in Degrees and Minutes, above or below the 
Ecliptic Line, is call' d her Latitude, If me is above the Ecliptic, fhe is faid to 
have North Latitude-, if below it Ihe has South Latitude: And if the Latitude, 
at any Time, exceed the Sum of the Semidiameter of the Moon = 1 6| Minutes, 
and the Earth's Shadow = 45* Minutes, the Moon, at that Time, cannot be 
eclips'd; but will either pafs under or over the Shadow, juft as me happpens 
to be above or below the Ecliptic Line. —The Diftance from the Node, either 
before or after it, correfponding to the above Latitude, is about 12 Degrees ; 
confequently, that is the Limit of Lunar Eclipfes. For, when a Full-moon hap- 
pens within 12 Degrees of the Node, then fhe will be eclips'd; and the nearer 
the Node, the greater will the Eclipfe be. 



If at the New-moon, the Latitude of the Moon exceeds the Sum of the Semi- 
diameters of the Sun, = i6f Minutes and the Moon, == i6i Minutes, we 
fhould fee no Eclipfe of the te, if beheld from the Center of the Earth: 



j6 



A Short ' S Y S T E M c 



But as we view the Luminaries from; the Sarjkce* which i* nwds hi Art, 
w© are obliaed to take in the Semdiametar of the £*TS6' l&ewifo -* Mi- 
nutes. Then, I fay, if the Latitude of the Moon be greater than t^e-Sun* 
of thefe three Numbers. = 94 i Minutes, the S«« will not be eclipsd; 
for the Moon will pafs either over or under his Dtjk, according as <he is 

above or below the Ecliptk Line. The Diftaoce ftom- the N«Je* on either 



Side it, agreeing to this JL^W, of the Afo* isabou* " 



Ite utmoft Limit of J&fcr Wfe , Whence it follows* that if the &* and 
Moon, at the Time of New-moon* happen to be within i# Degrees of the, 

the S*« will fuffer an Eelipfe at that Time* and the* g«ai#«r the 
nearer they* are to the Afafc. 





If the Saw mould" happen to be eclips'd on one Side the Ned** )&& Vfithin. 
ike between * and * ; then the following ^//-^« will be echps d but 

not in the oppofite Degree of the Ecliptic, but fomething nearer the Node G ,* 
rom**»- die Earth's- Shadow is advanced about 14 Degrees forwarder in! the, 

in that Time. And the returning New-moon will overtake th» 
eelipfe him again, fomewhere between r and </.— But if an Eclipf* of the ^ 
happen at, or near the Node A, then the following Full-mcon will not arrive at 
the Ear/to (which is ftill moving forward) till it is beyond the eclip- 

tic Boundary at 6$ fo that there can be no Eclipfe at that Full.— The ote&New 
and Fulkmoons will pafs without being productive of any Eclig?* nil the- 
arrives to die oppofite AWe C 5 where die fame Number and. <&EcUpje**> 
w hich fell at the former Afafo will fell again at, this* For the Sw zn&Earty* 
Shadow having only changd Places, the fame Eclipfes ffluft be repeated in,the : 
fame Manner, and for the fame Reafons,. as before. Hence is niamfeflr* 
that there can never happen more than>r Eglipfes in any Ydar, *** *w ofc 
Sun and one of the. Moon at each 2vWi?$ nor lefs than two* u e. am o* the. Sufa 
at each Node, without any Lunar one. 



\ 



As EcHpJes only, happen in thofe Months in which the Sun- enters die S/ffwx 
where the Moon's Nodes are fituate* and as the Nodes ace ^direc% oppojte die 
tfm* of £r//» will happen at gftjfife Parts of the Tear. Thus, if any 
Eclip fi ? happens in >«i«wy or February, then will alfo happen rf/z^r m 

or the Sun, in thofe ikfc*£&, being in Signs of the Echpic 

eppqfite to one another. 
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iod of Eclipses, 

■ 

So lar and Lunar. 
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F the Places of the Nodes were fix'd, Eclipfes would always happen near- 
ly at the fame Seafons of the Year: But as they have a Motion of about % 
Minutes 1 1 Seconds every Day backwards in the Ecliptic* or contrary to the 
Order of the Signs, i.e. from Aries to Pifies, &c. the Weeding Eclipfes mult re- 
cede backwards, from March to February, likewife: And in one Revolution of 
the Nodes, which is in 18 Years, 224 Days, 3 Hours, they will revolve in » 
retrograde Manner thro* the Year, and return to the fame Places again. 



! . ?ut there is a more correA Period of Eclipfes difcover'd by Obfervationj 
Which is 1 8 Years, 1 1 Days, 7 Hours, and 43 Minutes : For, in that Time, 
the Sun and Mdon advance juft as far bevond a compleat direB Revolution in the 
BcUpttCt a* the Nodes want of compleating their retrograde one. Confequently, 
♦s the Sun^nd Moon meet the Nodes at the End of that Period, the fame filar 
*rid lunar AJpecJs, which happen'd 18 Years, ul>ays, 7 Hours, and 43 Mi 



Elites ago, will return , and produce Eclipfes of both Luminaries , in NuMtr and 




entity the feme as before. — On this Principle the following fT^A? and- Calcu 
ions are canftru&ed. 



4 



The feme Kind of Eclipfes happen to Jupiter 2nd Saturn: But as Jupiter, 

has four Moons, and Saturn five, and as their Revolutions are much 

quicker than ours, Eclipfes muft happen more frequently there 
than here. 



The USE that may be made of Eclipses is very great, not only to the 

AJironomer and Chronologifl in afcertaining more accurately the Periods of the 
Planets, and fixing the antient Accounts of Time, but to the Geographer and 
Mariner in determining the Longitude of PJaces at Sea or Land. For having 
an Eclipfe truly calculated to any particular Meridian, as fuppofe London, where 
the Eclipfe is found by Calculation to begin at 5* 32 m , in the Afternoon 5 and 
being at Sea, the fame Eclipje is obferv'd to begin at 6 h i 6 m , the Difference, 
which is 44 m , turn'd into Time, allowing for every 4 Minutes 1 Degree, makes 
11 Degrees, and fo much is the Obferver to the Eajlward of London. 
But if the Time had been found to be Jboner than by the Calculation, then is the 
Perfon fo much to the Weft<ward of London. By this Difcovery the Mariner is 
enabled to pafs with greater Safety thro* the Surface of the path'efs Deep, for by 
knowing where he is, he knows the better how to evade the Dangers, and to 
direct his Courfe to the ivijh'd for Port. 
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So adapted, that the ^^^.^ 

Afo&r of £r%« in any ttar ; difcover whether they ««€* the Aan or 



they fall 



with the Quantity eclips'd} and the exa& Time 




Day 





Mon. D H M 



Lat. T> 
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4* 



m 




Leaj 
1744 




Apr 

Apr 

Sepi 
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1 




May 



2 



5 45 



oa. 25 13 59 



o 
o 



6 ND 
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SD 



Sun 
Sun 



J* this 'Table, the 



rffe 
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the zd t the Day, Hour, and Minute— the xd, the 

. ...... f tbf Eciipfe — and 



the ^th, the Luminary ec/:'f>Sd 



53* 



2* tVl4*S M WMIM * * ^/ ' 

>///*< Ecl'fjeJ'Uiom d'fft 



a Minute or two. 
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Use of the foregoing Table. 



A t) t> > 1 8 '.Years, ioqfii Days, 7 Hours, and 43 Minutes to any Eclipfe irt 
x x the Table,, and the Sum will be the Return of the fame Eclipfe.— If there 
be but 4 Leap Tears in the 1 8 add 1 1 Days if 5 Leap Tears add only 1 o Days. 

^^^^^^ 

In thefe Calculations, the Day is always fuppos'd to begin at Noorii and erid 
after 24 Hours, on the next day at Neon. — When the Day is in December, and 
the Addition of 10 or 11 Days makes it more than 31, then the Overplus rfiufl 
be reckon'd as fo many Days in January in the following Year. — The fame 
muft be done with Refpe£t.to the Months. 



Remember to add 1 1 Days more, for the Alteration of the Style, after 




14m, n 75 2 



An Example or two will make all plain , — By this Table it appears that tte 



Sun was eelips'd 



D. H. M. 

1745 Sept. 14 5 20 Old Style, 



Add, becaufe there are 4 Leap Tears in the i 8 11 7 43 

Qivzsfrjl Return of that Eclipfe *7 6 3 Sept. 25 13 3 

Add 1 1 Days for Alteration of the. Style 1 1 



Sept. 36 13 3 



Deduct, for the Month September 30 




3 New Style 



Gives 

Add, becaufe there are 5 Leap Tears in the next 

« • 1 

The next Return of the fame Eclipfe 1781 Oct. 16 26 46 Afaze; oVy/^. 

Hence it is evident, that the Sun will be eelips'd October i6 d 20 h 46™; that 
is, the 17th Day at 3 Quarters paft 8 o' Clock in the Morning. 

> 

From the fame Table you may calculate backwards, or for Years paft.— For, 
by only fubtfa&ing 18 Years, 10 or 11 Days, 7 Hours, and 43 Minutes from 
any Eclipfe in it, you will have the Time when that Eclipfe happened before. 

Thus the Sun was eelips'd as above 1745 Sept. 14 5 20 Old Style. 
Subtract, becaufe there were 5 Leap Tearsin the 18 10 743 

Happen'd before in ^ 1727 Sept. 3 21 37 

Subtract, becaufe only 4 Leap Tears in the 18 1 1 7 43 



Happen'd before 



1709 Aug. 23 13 54 



Subtract, becaufe 5 Leap Tears in the 18 10 743 



Happen'd before 



J 69 1 Aug. 13 611 Old Style, 



All thefe were great Eclipfes of the Sun, fomewhere upon the Earth, as the 
Moon was (you fee in the Table) very near the Southern Node *. 



* If ihe Moon's Latitude be lefs than 58 Min. the Eclipfe will be total to fome Part of the Earth : 
more than 58, and lefs than 90, the Eclipfe will be partial only : If more than 90 or 92, the Sun 



will not be eelips'd at all —To find 

Moon 



fubtratt 



Half the Continuance of 



the Eclipfe, in Hours and Minutes', which added to, and fubt ratted from the Middle, found by this 
Tabic, will give you the Time it begins and ends, i. e. when the Shadow firfl: touches the Earth, and 
when it laft leaves it. I "his Calculation does not determine the Beginning and End to any particular 



Place, as London, &c 
rallax. — -The Shadow of the J/008 
Miles in a Minute. 



Moon's Pa 



the Earth, at the Rare of about 36 



I 



a 



4.0 A Short SYS T E M . o* 



4 1 



In like Manner you may calculate an Eclipfe of the Moon 
By this Table you fee the Mom Wad ec^ps'd • t>. H- 



744 Apr* S ^Cffl &tyk 



Add, becaufe there are only 4 Leap Tears in the 18 11 7 43 



J- 




Return of that Eclipfe 1762 Apr. 26 16 "15 

1 1 Days for the Alteration of the Style i t ? 




9 - 



762 May 716 i j i^w <5^f 



1 * 



Hence we find that the M?o# was eclips'd on May 8, about a Quarter paft 
4 o'Clock in the Morning; and that her upper Limb was immers'd in the lower 
Part of the Earth's Shadow, becaufe fhe had about 35 Minutes of South Lati- 
tude. If the Latitude of the Moon be lefs than 26 Minutes the Eclipfe will 

be total: If more than 26, and lefs than 58 or 60, the Eclipfe wUl be partial 
only : But if more than 60, there will happen no Eclipfe at all. 



To find the Quantity, or Digits eclips'd. From 5 8 fubtraA the Moon's 

Latitude, multiply the Remainder by 6, and divide the Produdt by fo will 
the Quotient give the Digits fought. 



To find (nearly) the Beginning and End. r ffronV 3364 fatftraa the 




Square of the Moon s Lrrtitiflk, the ££tt7rf Ita/ of that Remainder, divided by 
t" f *1 will give the Hours znd Minutes of ffc^f Cw^z^^wlnc^j^^Ji^ 



from, and otifc/ W%|i^fe. (found as above) you will have the Beginning 



and JEW- of that 




v 



^ Thefe are the Laws which GOD, the great Former of the $m$#rfe> gave 



the Heavenly Bodies at the Creation, which Laws , ate conftont 
form, and regular without Variation. To arrive to a perfect 



Knowledge of them 



the Apex, or Top of all human 



Learning. ■ W hat lofty — what exalted Ideas muft we have of 
the Dtify I his Wifdom, Power, and Gooanefs! when we view the 
Jlupendous Canopy of Heaven, and raiie our Heads in Contemplation 
to that almpft infinite Extenfton of theftarry Firmament!— And when 



we 



there, if we have liv'd£<W and pious Lives on this our p 
bationary Planet helow, our Souls want but a Step or two to pene 
trate into the Abodes of the Blejjedi and be happy for ever. 



* The Reafonoi this Rule may be feenat Page 36 of my Trigonometry. 
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H£ a ^tomcnt confifls of two Parts, the ancjix'd, the other moveable. 

vfr-^ , . u a Circ,e dmded into ^e 24 Hours of the Day. The 
upper XII ftands for 12 at and the lower XII for 1* at Midmz&t —The 

other Part is a moveable Circle, with fuch Stars and Conjlellations delineated in 



the North Pole 



and never fet in this part of the World 



The 



as 



Stars are with the 1 a Months* the Days of which are fo adapted, « 

tojftand agamfV the Star, whicfe corner to the South, or upper Bar* of the Me 

witk th* $un+ at? la a'Clock ©n thof* Days* 



:NoriH. 






npnog 



The U/fc this Inftrument is pleafant 



Book 
Circle abo 



d ealy 



For 



nly h<M m &e 



turning the Back of it towards the North Pole* then move the m®er 

till the Stars inferted therein lie in the fame Situation Witfe ^isie 
you fee in the Heavens ; (as the Great Bear, commonly call'd Charles's Wain, 
the Little Bear, &c.) and againft the Day of the Month you have the Hour of 
the Night.— —^Or, you may find the Hour of the Night by only ftepping out, 
and obfervin^ what Star is on or near the Meridian, either above or below the 

Then fet the fame Star on the inner Circle to the fame Poiition and the 



Pole 

Day of the Month will point the Hour of th 

M 



Ni 



gh 



before 



By 



A 



S H OUT 




Y 




T 




M 
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By this Inftrument you may tell 



any Time, by Day or by Night 



the 



Situation of thofe Stars when they are not vifible, by Reafon of the Sun's fu 



perior Light, or Clouds 



For, having Tet the Day of the Month to the Hour 



by your Watch, hold up the Book with its Back towards the North 
the laffc Example) and then the Stars upon the Clock will — 
thofe in the Heavens, and point their Places there. 



fpond with 



Thus 



» 

the 23d of Auguft, at 



Auguft, at 1 o'Clock m tnc aiu:™*«i y. x imu 

the two bright Stars in the Middle of his Back, call d 



the 




I 




the 



Great Bear full South , _ ,_ m * -j- 

the Pointers, are upon the upper Part of the Meridian ; 
Stars, with the three in his Tail, lie a little to the E aft 



the other two bright 




and the Dragon's Head, full Eaft 
below the Pole. And Aurig 



Cephus and Cajfiopeia, near the Meridian 



fullWeft 




This Clock will anfwer 



all Times 



thefe Problems on this Side the 



* . *• 



Eouator 



But for thofe Places beyond it, in South Latitude 





and 




Cinftellations round the P<?/^ mould ^ be § 

making the Obfervations, the Book mould be held up, and turn d 

towards the South Pole. 
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H E Caleflial Globe is ah artificial Spb 



_ * 



hofe Sjorface the fix 7 d Stars 



placed, at proportionable Diftances from each other, juft as they 



the Heavens 



gether with the principal Circles of lithe" Spb 



of this curious Inftrument is to point out the various Motions and App 



The Ufe 



of the Sun. Moon. Planets* and Stars 



having Recourfe 




an eafy and natural Manner, without 



- *• 



- ; 



Calculations. . . ^'^• ! -' : - '• • 



■ f 



* • 



— ♦ - - - 



' * ' J 



i » 



■ 

< ■ 



is 



The better to determine 



cles which are defcrib'd on the 
to the Heavens, and delineated 
conceiv'd to he drawn on the Earth 
Earth are the two Poles m the Heavens 




r m + 



e Stars, 



M 



the feveral Cir- 
agin'd to be transfer r'd 

er thofe Circles 





Axis (if continued thither) would feem to terminate amonsjie Stars 



l^^pppofite tfc^twp P<?/« of the 

two places v^hcre the Earth's 

Over 





the Equator on the Esi^h runs^ the 
grees on the 

Tropic of Cap 

Circles 






the Tropic, .ofyC 'ancer, and at 2 South 
At the fame Diiianll from the Poles 



At 23I- De- 



over thofe on the 




« 



are the two Polar 

Beiides thefe Circles, there is an 

blique one going from one Tropic to another, cutting the Equinoctial in two 
ppofite Places. This Circle is call'd 




iPTic ; and is that Path which 



the Earth would feem 



defcribe anions the Stars 



Revolution, if 



was beheld from the Sun. It is divided into 12 equal Parts, and each of thefe 
into 30 more, correfpon ding to Mc^ia Months of the- Year 5 which 12 Parts 
arefometimes call'd the 12 Signs, from the Signs or Pictures drawn upon the 
Stars there*. " - 



■ 

Their Names and Characters are here exprefs'd. 



. 1 



1 

Libra 



Aries , Taurus « , Gemini n,, Cancer es , Leo SI , 



Scorpio n , 




Capricorn Y? , 




1. .-* • 




0 n, 

Pi/ces K. 



i • 

The firft fix are call'd Northern Signs, as lying on the North Side of the Equa 



tor, ! and the laft fix Southern Signs, becaufe they lye on the South Side the Equa 

On this Circle are found the Sun's, Moon's, and Planets Places ; that is, 



tor. 



under what Degree of any of thefe 12 Signs or 
on any Day at Noon. 




ear to be 



Sometimes 



as they do in the Heavens, with a little Earth on the Axi.« in the? Center: This 



interfe&ing 



erbal Defcription 



Tneir Names and S 



the Globe 



Til* 
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The Globe, thus delineated 
graduated into four Quadrants 
the upper Part from the Eq 
the Poles to the Eq 



affix'd by ks Poles to a Br afs Meridian, 
that of the Terreftrial Globe is : // . e. ) on 



(** <•/ 



the t oles ; but on the under Part from 



and is then fet 



Wood Horizon, on which are 



fcrib'd the 



Month 



of which Being plac'd 



and thtf 12 of the 3^//tor, the Jev&& ©egrees 

eainft the Days of the Month on which the bun is 

and the 32 Points of the Compafs 



found in that Part of the Heavens , 

To compleat the whole, there is-added a of Altitude, to be fcrew d 

occafionally to the Top of the Meridian- Alfo an Hour Circle round the 



Alfo 



North Bole, and an- Index 



•4 



The Globe being thus fitted up, and the Learner having acquainted himfelf 
with the Pofition and Divifion of the feveral Circles and Conftellations ugon it^ 
he may proceed, with Eafe and Pleafore, tt* the Solution of the foiling 





O 








PROBLEM I. To find the Sun's Place in the Ecliptic. 

Look the Day of the Month on the Horizon,™* aigmfr ^if^Jf. ®M 
and J>egrie of 4e Ec/fttk the Bm is; ^^at Day : Their look the fame Sfe* 

and 

Fatck, which wiH 
round him that Day 




the Ecliptic Linr oti th£Gfc#e, atid triere fe orf'i Kttfc 

the SWsr true Place, and ihevirwhatdtara ate: 




Thus 



■ 

the 24th of 




the Sun is in ^Degrees; of (Smihi, or 



'twins 



Is fituate near the Bull's Eye and the Seven Stars, w 



inch 



the 

notvlfS* 



ble by Reafon of his fuperior Light. But was the Sun to fufrer a . tot^EcMpfe oxl 
that Day, you would then fee thofe Stars- mining near him very bright f . 



PROBLEM II. To find the Sim' s Declination* 

■ 

Having found the Sun's Place, (as in the laft Problem) bring ift i& the Btefs 



Meridian and the Degree which ftands over 



fhows the Sun's Declination^ 



Diftance from the Equator, either Northwards or Southwards at that Time, 



Thus, %n the 24th of May, you will find the Sun to have 21 Deg 



of 



North Declination : But o 
grees of South Declination 



2 th of December, he is found to have 23! De 



* The convex Surface of the Globe correfponds with the concave Surface of the fteavens 5 whence 
it is eafy to conceive, that, if Holes were made in each, Stat, and ah Eye plac'd in the Center of the- 
Globe, it would view, thro' thofe Holes, the fame Stars in the Heavens reprefented by them. 

+ The Heavens are ftudded over with Stars as much by Day as by Night, only the greater Light of 
the Sun renders them invifible to us. But when that Luminary defcends below the Horizon they begin 
gradually to appear. When the Sun is gone down about 12 
come vifibie. When he is 13 Degrees below the Horizon, 

mm mm mT • ' V V mZtt 



Degrees. Stars of the firft M 



When 14 Degrees, Stars of the third Magnitude 



niiude prefent themfelvcs to view. 



W h en 



Magnitude are feen. 
When 15 Degrees, thofe of the fourth Mag- 

of the fifth 



7, and 18 Deg 



M 



Glory 



with thofe of the (V/ialteft Size become eonfpicuous, and the azure Arch fparkles 
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PROBLEM IIL To rectify the Glube* or to adjuft it fo to the Place where you 

are, as it may reprefent the prefent State or Situation of the Heavens. 



Raife the Pole, till it &ands as many Degrees above the Horizon as is the 
Latitude of the Place you are in : which may be done by the Degrees mark'd 
eft the lower Side of the Meridian, and number'd from the Pole : Fix the 

1 - 

Quadrant of Altitude on the Meridian to the Zenith ; that is, on the Top to 
the Latitude of the Place : Turn the Globe* by the Help of a Gompafs, till 
the Pole points to the real Pole of the World : Bring the Sun's Plaee in the 
Ecliptic to the Meridian, and fet the Index to the upper 1 2 ; fo will the Globe 
exhibit the Face of the Heavens for the Noon of that Day, at the Place you 
rectified the Globe for. And by turning the Globe till the Index points to any 
given Hour* you will fee the Situation of the Heavens there at that Hour. 



^ If the Place be in North Latitude, the North Pole muft be rais'd aboy£ 

the Horizon ; if in South Latitude, the South Pole muft be rais'd. 



PROBLEM IV. To find the Time of the Suns Rifing and Setting; and alfo 

his Amplitude* et Diftanet fr©m the Baft or Weft Points of 
the Horizon, at tfee Times of his Rifing and Setting; and 
the Length of the Day and Night. 

* - 

The Pole being elevated to the Latitude of the Place* where you are, bring 

tile Sun's Place in the Ecliptic to the Brafs Meridian* and fet the Index at the 
Pole to 12, Or Noon : Then bring down the Sun's Place to the Ea/iem Side of 
the Horizon, and the Number of Degrees between the Eaft Point and the 
Point Where the Sun is, is the Amplitude at Rifing. The Hour pointed to by 
the Index on the Dial-plate, is the Time of the Suns Riftng.^-The Sun's 
Place brought to the Wejiern Edge of the Horizon, fhows there, in like Man- 
ner, the Amplitude at Setting-, and the Index points out the Time of the Suns 

Setting 



8§* The Time of the Szm's Rifing being doubled gives the Length of the 

Night : And the Time of his Setting being doubled gives the Length 
of the Day, or the Time he appears above our Horizon. 




N 



PROBLEM 



I 

i 
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A Short SYSTEM o 



PROBLEM V. To find the Beginning and End of twilight 



!E£3SEJ "ST b^nTwi* the Quadrant of Altitude to the 

S^Side the Globe, till it cSts the ,8th Degree, asbefore, the Index 

will then point the Time when Twilight ends in the Evening 



Thus, on the 24 th of May, you will find the Point in the : Ecliptic oppofite the 



c Tpw /which ir^SeVrees of Sagitarim) will not reach the i8ch Degree 
fate Quadrat of Altitde, which foots that the Sun does not defcend, ac that 
Ti^ ad Deg4 below 'the Horizon . co^-»«i7.J^- 



buT.' c^Ti^ht.— But, on the tzth of iW*r begins 
Sou" Spaft jfrnd^ends about Half pa* (S. • And on |°* 
? 3 d of Stf««fer , 7W%& begins about 4 m the Morning, and ends about 8 at 

Night, 



PROBLEM VI. To find fa jdmuth and Altitude °t the 5«« at any Time 



of the Day 



The Globe being reftified, and the Quadrant of Altitude fcrew'd on ^the ^Brafs 

Meridian at the Latitude of the Place where you are, bring the Sun s Place to the 
Me i3 andfeuhe Index to 12 i Then turn the Globe ftjg^ & 

Hour given, and lay the Quadrant to the Sun's Place ; fo ™H the Degree of he 
OnaHrant lvine upon the^Sun, be his Altitude above the Horizon . And the 

Sumber ofDegre^s counted on the Horizon from the South Point to the Point 

whe« the End If the Quadrant cuts it, will be his Jbsmmtb at that Time. 



Thus, on May z 4 , at 9 o'clock in the Morning, you will find the Sun to 

have about 44 Degrees of Altitude above the Horizon; and 62* of ff"™ 
from the South. And at 6 in the Evening of the fame Day, his A M- 20 

Degrees, and Azimuth 79 Degrees, fo that the Sun is then upon the Weft by 
North Point of the Comia/s. 



TwiliM is that faint Light we have in a Morning before the Sun rifes, and in the L Ev ™"| 
Suntft. This is foundry Obferva.ion, .0 begin when the Sun , comes ^ '« ^re-_of_the 



^•^^-5^3 5= Si gone ^Degrees below the Ho^on in the Weft 



th« Inhabitants have no real Nigbt 9 but a Twilight, from 



M*y to the 2 2d of Ji 



PROBLEM 



* 
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PROBLEM VII. To find the Oblique Afcenjion— -Right Afcenjion— and Obliq 

Dejcenfion of the Sun. 



The Globe being redfcify'd, and the Sun's Place brought to the Eajlern Side 
of the Horizon ; the Number of Degrees accounted from the Beginning of 
Aries to that Degree of the Equator now come to the Horizon, is the Sun's 
Oblique AJ'cenJion. The Sun's Place being brought to the Meridian, the 
Degree of the Equator lying under it is his Right Afcenjion. And, by bring- 
ing the Sun's Place to the IVefiern Side of the Horizon, the Degree then of 
the Equator in the Horizon, is his Oblique Defcenfon. 



m 

Thus, on the 24th of May, (the Sun being in 3! Degrees of Gemini J his 
Oblique Afcenjion will be found to be 32 Degrees — his Right Afcenjion 62 De- 

and his Oblique Defcenfon 9 1 Degrees. 




«> The Difference in Degrees between the Right and Oblique Afcenjion 

turn'd into Time, by allowing 1 5 Degrees for every Hour, mows 
how much the Sun (at that Time) riles before or after 6 o'Clock. 
This is call'd the Afcenfional Difference ; which Difference is to be 
added to 6 in the Summer Haf-year, but fubtrafted from 6 in the 

Winter Half to give the Time of the Suns R[fing. In the above 

Example, the Afcenfional Difference -is 30 Degrees (which in Time is 

2 Hours) to be added to 6 confequently, the Sun rofe that Morning 
at 4, and fet at 8. 



PROBLEM VIII. To find the Right Afcenfion and declination of any Star 

reprefented on the Globe 



Bring the Star to the Brafs Meridian ; obferve the Degree which ftands 
over it, for that is the Declination : and the Degree of the Equator which 
comes to the Meridian with the Star is its Right Afcenjion. 



Thus you will find the Declination of Aldebaran, in T iurus, to be about 1 6 
Degrees North; and the Right Afcenjion about 65 Degrees.; — And, in like 
Manner, the Declination of Syrius, or the Great Dog, to be about 1 6f De- 
grees South ; and the Right Afcenjion about 98 Degrees. 




The Right AJ'cenfon and Declination of the Sun alter every Day ; but the 

Right AJ'cenJion and Declination of the fx'd Stars continue the fame 



throughout the Year 



PROBLEM 




M A Short SYSTEM o» 



PROBLEM M. To find the Lmgkude and Latitude of a Stdf- M P!itA&. 



Apply the End of the Degrees of the Quadrant of Altitude to that Pole of 
the Ecliptic which lies on the fame Side the Ecliptk : withi the : S^r, and temg 
its graduated Edge to the Star, fo will the Degree of the (gjadrant at thenar 
ookft its Latitude reckoned from the Ecliptic towards its Pole : And the Dej- 
erae of the Ecliptic cut by the Quadrant, at that Tune, will b& the Lo igttude 

fought. 



Thus the Latitude of Caf dla, or the Goat* in die Left SHdulder of Aurtg 
is about' 221 Degrees North, and Longitude about 19 Degrees in Gemini. 
And the Latitude of Fomalhaut, in the &>^r« Ftjb, is about 21 Deg 



and Longitude 291 Degrees in guanas 



«3* 



a ■ » 

The Latitude of a Star is its Diftance in Degrees and Minutes 



ted 



from the Ecliptic Line towards its Pole.— If the Star lies on th< 
North Side the Ecliptic, it has Mr/>6 Latitude } if ©n the South Side 
it has South Latitude. 




the hmttude ^ a Star is Its #ftance from <M feauin^ial Point) 

A > • 5 - t __*j c>^«^ . ns^Ac . *nA Minutes.— If a Star is 




^,, 6J , reckoned in STighsi Degrees, and Minutes.— If a Star is 
fituate on the tfortn Side the Ecliptic, ydu rhuft apply the Quadrant 
to the North Pole of the Ecliptic, but if on the Pouth Side, you muft 
apply the Quadrant to the South Pole of the Ecliptic, as was done 
in the above Example of Fomalhaut. 



PROBLEM X. To find the Oblique Jfcenpn and Olitfiie Defcenph of any 



Star. 



Elevate the Globe to the Latitude of the Place where you are ; then bring 
£ne Star to the Eaftern Side of the Horizon; and the Degree of the Equator 
then cut by the Horizon is the Oblique JJcenficn : Turn the b tar to , thfc Wefterii 
Side, and the Degree of the Equator cut by the Horizon is the Stars Oblique 

Defcenjion. 



thus at London you will find the Oblique Jfienfon of Aldebaran, or the Bull's 
Ete to be about 43! Degrees j and the Oblique Defeenfion about 87 Degrees, 
_1 ' j n iik c Manner, the Oblique Jfcenpon of Syrius, or the Great Dog, will be 
found to be about 121 Degrees, and the Oblique Defcenjion about 75 Degrees. 



KT The Sun's and Planets Oblique Jfcenfi&n and Defetnfon. differ every Day i 

the fame Latitude, but a Jufd Stars Oblique JJeenJon and Dejcenfu 



every Day the fame all the Year 
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PROBLEM Xfc To.find tke, JS/^g* Southing., and Setting. o£ any toge 

thcr with its Continuance above the Horizon. 



Re<ftify the Globe for the Place where you arej bring the Sun's Place to 
the Meridian, and fct the Index to the upper 12 'z ThiSVeirig done, bring Vhe 
^ ■_ ^„ ^ ^ « ^ernSiJe of the Horizon; arid the index^ will 




rto 




Star you enquire 

fhew the Hour of its fifing.— iTurri it on to the 
Index) the Time of its Southing. — And, by bringing 



the Horizon, the Time of its Setting 




em 




The Hours on the Dial-plate from 



Effing to Setting, ' ihoty th<p Continuance of the ' Star above tjie Hbri^on 
4 the r^n^aij|in^ Hour si th^ Time the Star 




under 




i ■ . 



- 

Thus, on May 24, at London, the Star Aldeharan, or the Bull's Eye, will b 



found to rije about three Quarters paft 4 in the 'Morning*, will come 
Meridian about Noon; and y*tf about three Quarters paft 7 in the Evening 
therefore continues above the Horizon 1 c Hours, and below it 9 Hours. 



th 



e 



It 



9* This 




not viiible 
to the Sun. 



that Seafon of the Year, by Reafon of 



jtldebaran will ri^P about three 



But. on the 






, it London, 



paft 4 in the Evening, ana 



fet about three Quarters paft 7W the 5 Mrhingi {6\mW^iA% 

^en 3^SMl¥* ; Sky WQtinues dear. 



e 



•PROBL.BM XII. To find the Eajiern and IVeJlern Amplitude of tl Star 

\ .1 / 



The Globe being reciify'd, as before, and the Star brought to the Eaftern 
Side of the Horizon, you have, upon the Horizon, the Amplitude, i. e. the 
Diftance in Degrees from the Eajl, either Northward or Southward; and alfo, 
the Point of the Compxtjs the Star rifes upon. Turn the Star to the Weft Side, 
and the Horizon fhews the Amplitude and Point it fets upon there. 



> 

Thus, on the 24th of May, at London, Aldebaran will have about 
Degrees of Amplitude from the Eajl towards the North at Rifing-, 



2$- 

and about 25! Degrees of Amplitude from the Wejl towards the North 
at Setting. — 

North-Weft. 



• He rijes nearly Eaft-North-Eaft, and Jets nearly Weft 



.^vyjie Stars, though they rife at different Hours of the Day, yet 

^always rife on the J'ame Point of the ~ 




» ■ 



O 
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PROBLEM XIII. To find the Altitude and Azimuth of a StaV at any Hobr. 

_ 

The Globe being reftify'd, and the Quadrant of Altitude fcrew'd on the Me- 
ridian at the Latitude where you are : Bring the Sun's Plaoe to the Meridian, fet 
the Index to 12, and turn the Globe till the Index Points the Hour given : Then 
by laying the Edge of the Quadrant upon the Star, you find (by the Degree againft 
it) the Altitude above the Horizon at that Time ; and the End of the Quadrant 
will (hew, upon the Horizon, the Azimuth of the Star, and alfo, the Point of the 
Compa/s it then bears upon from you. 

Thus, at London, on November 24, at 9 at Night, you will find, (by proceed- 
ing as above) that Aldebaran will have about 36I Degrees of Altitude-, with 68 
Degrees of Azimuth from the South; and that he bears upon the Eaft-South-Eaft 
Point of the Compa/s .—But, at 3 in the Morning, he will have about 4 1 Degrees 
of Altitude-, about 59 Degrees of Azimuth-, and bear upon the South- Weft by 
Weft Point of the Compajs, nearly. 



PROBLEM XIV. The Altitude of the Sun by Day, or of any Star by Night, 

being given, to find the Hour of the Day or Night. 

Reaify the Globe to the Place where you are; fix on the Quadrant of Alti- 
tude to the Meridian at the Latitude given; bring the Sun's Place, at that Time, 
to the Meridian, and fet the Index to 12. This done, turn the Globe and the 
Quadrant together, till the Star, or the Degree of the Ecliptic the Sun is then 

in, cuts the Quadrant in the Altitude given; the Index will then point the Hour 
fought 

Thus, on May 24, at London, when the Sun isobferv'd to be about 44 Degrees 
high, in the Morning, you will find the Time to be 9 o'clock. And when his Al- 
titude is 20 Degrees, in the Afternoon, you will find it to be 6 at Night*--Alfo, 
on November 24th, at Night, Aldebaran being obferv'd to be about 36! Degrees 
high, and to the Eaft of the Meridian, we find (by proceeding as before) that it 
was 9 o'Giock when that Obfervation was made. 



■ 

PROBLEM XV. To meafure the Diftance, in Degrees, between any two Stars. 

Lay the Beginning of the Quadrant of Altitude upon one of the Stars-, apply 
the graduated Edge to the other ; and the Degrees contain'd between the Stars 
are their Diftance requir'd. 



Thus the Diftance between Aldebaran and Capella will be found to be 30 De- 
grees. A nd the Diftance from Syrius (the Great Dog) to Deneb (the Lion's ^ail) 
81 Degrees. 

t3- The fame might have been done with a Pair of Dividers ; for opening from 

one Star to another, and applying the Widenefs to the Equino&ial, the 
Degrees between the Legs is the Diftance, as before. If the Quadrant 
is not long enough to reach from one Star to the other at once, you 



may meafure the Diftance at twice. 



PROBLEM 
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PROBLEM XVI- To find what Stars never rife nor fet to the Inhabitants of 

any given Place. 

All thofe Stars towards the North Pole, which lie not further from it than 
the Zenith, or Complement of the Latitude of the Place, never fet at that 
Place.— -And all thofe Stars which lie at the fame Diftance from the South 

S - • 

Pole never rife, or appear above the Horizon of that Place. 



Thus, at London, if you elevate the Pole to the Latitude of 51! Degrees, 
you will fee, by turning the Globe round, that all the Stars from that Latitude 
to the North Pole, as the Great Bear, Little Bear, Draco, Cephus, and Cqf- 

Jiopeia, never fet, or defcend below the Horizon. As alfo, that thofe Stars 

fituate at the fame Diftance from the South Pole, as Hydrus, Toucan, Indus, 
Pavo, South Triangle, Mufca, Crofers, Pijces volans, &c. never afcend above the 
Horizon of London, but remain ever invifible to the Inhabitants there. 

*>* Hence it is eafy to conceive, that the Inhabitants at the North Pole can 
never fee any of the Stars lying South of the Equinoctial ; nor can the Inha- 
bitants at rhe South Pole fee any Stars lying North of the Equihodtial. But 
thofe who inhabit at the Equinoctial will have the Pleafure of feeing all the 

Stars from Pole to Pole. 



« 

PROBLEM XVII. To diflinguijh the Stars in the Heavens one from another, 

and to know them by their proper Names. 



Rectify the Globe to the Latitude of the Place where you are 5 bring the 
Sun's Place to the Meridian, and fet the Index to 1 2 : Then turn the Globe 
to the given Hour, and there let it remain; fo will every Star inferib'd upon it 
exactly correfpond with, and point to the fame Star in the Heavens ; and by 
transferring the Eye from the Globe to the Stars, you will evidently difcover 
the fame there *, 



Thus, on the 24th of November, at 10 at Night, (the Globe being recYify'd, 
and plac'd, by means of a Compa/s, North and South) you will immediately 
perceive the North Pole of the Globe point to a Star of the fecond Magnitude, 
which is the Pole-far ; round which all the reft circulate every 24 Hours.— 
At the fame Time you may obferve, a little lower, two Stars, not quite fo 
bright as the Pole-far, almofl in a Right-Line with it, and four more which 
form a Kind of Quadrangle : Thefe feven make the Conftellation call'd the 
Little Bear, the Pole-far being in the End of the TaiL Near the fame 

Place, but more towards the Eaf, you may obferve feven bright Stars, all of 
the fecond Magnitude, which are commonly call'd Charles's Wain, but by 
Afironomers the Great Bear ; the two foremoft of the Square lie almoft in a 
Right-line with the Pole- liar, and are called the Guards, or Pointers-, fo that 



* If a Right i^ine be imagin'd to proceed from the Center of the Globe, (when re&ify'd) through 
any Star on its Surface, that Line will fall upon the feme Star in the Heavens, and point it out, if 
continued thither. 
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Between the Sk//^ J3y* and the-ftom 6Y*r*, you obferve a large Star of a 

heavy dull Colour ; but upon the. Globe .you don t find any , ^ that 
Place, correfponding with it. This^w* that Star to be one of the 
Planets and, by looking into Mr. White's Sphemens, you will perceive 



muft be Saturn 



For, Saturn 



that Time 



about 2 Deg 



of Gemini, with about 




Degrees 6f S<?^£ Latitude, which -Situation 




PROBLEM XVIII. To find all thofe Star*, which at any Hour 

Setting, or upon the Meridian. 



Riling 



Havinz reaif/d the Globe, as in the laft Problem turn it till the Index points 
th(Tgiven Hour : The Globe, being kept in that Pofition »" Anfe Stars ,n the 



S*^^^i^* : Hte*vttis , andthofe on xteWefttm Edge of the Horizon 




thofe under the Brafs Meridian 



Jetting 
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Night, we find Charles's Heart, the 
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bearer, the Eagle, Hercules, &c. Jetting 



The Little Bear, Perl, 
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Water 



PROBLEM 
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PROBLEM XIX. To find the Place of any Planet upon the Globe % and, by 

that Means, its true Situation in the Heavens. 



Firft, by fome Ephemeris, (Mr. White's is one of the beft) which has the 
Planets Places calculated to every Day at Noon, find the Longitude and Lati- 
tude of that Planet : Then make a Mark with a Pencil, or flick a little black 
Patch in that Point on the Globe, which Point will mow its true Situation, 
with refpedfc to the Stars, and alfo what Stars immediately accompany it. 



Thus, November 24, 1765, I find, by Mr. Whites Ephemeris, that Saturn 
is in about 2 Degrees of Gemini, with a little more than 2 Degrees of South 
Latitude, at which Place I fix on a little black Patch reprefenting his Situation 
in the Heavens. — The fame Day, I find Jupiter to be in 22! Degrees of Leo, 
with three Quarters of a Degree of North Latitude, where I ftick on another 
Patch, for his true Place. — In like Manner you may fet on little Patches re- 
prefenting all the Planets, which will mew you their true Places at that Time, 

and how they are fituate with refpea: to the Stars, and to one another. 



• ■ 



— 

PROBLEM XX. To find when any of the Planets rife otfet, or come to the 

Meridian ; as alfo, the Point of the Compafs they rife or fet upon. 



Rectify the Globe to the Latitude where you are ; bring the Sun's Place to 
the Meridian, and fet the Index to the upper 12, and the Globe will exhibit 
the exa<5t Situation of the Heavens at Noon that Day. Then bring the little 
Mark reprefenting the Planet to the Eaftern Side of the Horizon, and the In- 
dex will point the Hour of its Rifng: Turning it on to the Meridian, you will 
fee the Time of its Southing : And bringing it down to the Wejlern Side, you 
fee the Index point the Hour of its Setting. 



Thus, November 24, 1765, Saturn rifes nearly North-Eaft by Eaft, about 
Quarter paft 4 in the Evening — comes to the Meridian, or Jouths about 



Midnight ;~-and jets, nearly North-Weft by Weft, about Half paft 7 next 



Morning. Jupiter rifes, Eaft-North-Eaft, about a Quarter paft 10 at 

Night j— comes to the Meridian at Half paft 5 next Morning;— and Jets, Weft- 
North- Weft, at 1 in the Afternoon. After this Manner, may the Rifng, Set- 
ting, &c. of the reft of the Planets be found. 



The Azimuth, Altitude, and Declination of the Planets, and alfo their 

Amplitudes at Rifing and Setting, are found in the fame Manner as 
thofe of the Sun and Stars delivered in the foregoing Problems. 
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PROBLEM XXL To find the Courfe of a Comet 



d alfb the Polition and 



Diredtion of its T zil in the Heavens \ 
Setting, Amplitude, Azimuth, &c. at th 
continues in our Part of the Syftem. 



with 



Rifing 



Time whilft it 



When a Comet is feen in our Hemifphere, obferve its exacl Situation with 
refpedt to the Stars about it, and likewife the Form and Length of its 'Tail, and 

— " ' * like Form 

on like 



flick a fmall Piece of Paper upon that Part of the Globe 
with the Comet. Do fo for two or three Nights fucceffively, and fet 



Patches, reprefenting his Place at each Obfervation. By this Means you will 



difcover its Courfe, which will be always in a great Circle 



rly: For, a 



Thread laid over thefe Patches, round the Globe, will exhibit the Tradh it takes 



the Heavens, and the Conftellations it paffes throug 
ts the Ecliptic Line will be the Place of its Nodes. 



Where the Thread 



Now, if the Globe be rectify 'd for the Day you make the Obfervation ; the 
Sun's Place brought to the Meridian, and the Index fet to 12; you may find 
the Time of the Comefs Rifing or Setting, by bringing it to the Eaftern and 



Wejlern Side of the Horizon . 



You may alfb find its Azimuth, Amplitude, 



Altitude, Longitude, Latitude, &c. (Pofition of its Tail with refpedt to the Ho 

rizon, at any Hour) in the fame Manner as directed before for the Stars. 
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Darkened Room. 




H E Room you make Choice of for Experiments of this Kind, mufl have 
a Window in it, which opens towards the Object you would obferve: Let 
it alio be made quite dark, by means of a Shutter plac'd before the Window. 
Then affix the Obje5i-end of a Tele/cope of about 4 or 5 Feet in Length into a 
Hole made in the Shutter ; draw out the other End to its ufual Length, and 
turn it about till the Sun's Rays, pafling thro* the Glafs, fall upon a Sheet of 
white Paper held a little beyond the Focus, and you will have reprefented on 
the Paper, the exacl: Image of the Sun, as it really is in the Heavens, with the 



Spots diftincl: upon his Face at that Time 



appears in the Figure below 



1' 
I 



4 * - 




If the Paper be remov'd further from the Glafs, the Image will increafe its 
Dimennons : And it may be fo contriv'd, as to fall on the oppoiite Wall, (if 
it be cover'd with any thing white) where the Image will be magnified feveral 
Feet, and the Spots an Inch, or more, in Diameter. 

The Moon, likewife, may be exhibited in this Manner, but her Light is ra- 
ther too faint to render the Spots very diftinc~t. 

But, by this Method, an Rclipft of the Sun is feen to the greateft Advan- 
tage ; For, without any Hurt or Uneafinefs to the Eye, you behold the whole 
Phenomenon of the Ec/ip/e. — How it begins, and where it ends; — in what Man- 
ner the Moon panes over the Suns Di/k ; — with the Y^tinntity ee/ips'd at every 
Moment, which is a moft agreeable and delightful Appearance. 
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PARADOX III. There is a certain Place in the Ifland of Great Britain, 

where the Stars are always vifible, (at any Time of the Day) if the Sky be 
not overcaft with Clouds. 



Solution. The Place may be fome deep Pit or Well ; or Profeffor Made- 
line's Obfervatory, at Greenwich fuch alfo as Tycho Brake had at Denmark, 
which was a deep Well befet with Glafles, where he fat and obferved the Stars 

at all Seafons. 



PARADOX IV. There is a certain Ifland near the Continent of Europe, fome 

of whofe Inhabitants are of fuch exquiute Sight, that even with one of 
their Eyes, they can actually behold i o Moons, real and true, all at once 
above the Horizon ; and alfo ten Times the Number of Stars beheld by 
others wiih both their Eyes at the fame Inftant. 

* 

■ 

Solution. Any Ifland, or other Place provided the Obferver is furnifh'd 
with a good Tele/cope, which will mow the 5 Moons of Saturn, the 4 of Ju- 
piter, and our own Moon ; all which are 1 o in Number. Alfo, they will fee 
thro' the Glafs, 10 Stars for 1 beheld by the naked Eyes. Nay, in the Milky 
Way, where we can't behold even one Star, they will, fee an infinite Number, 
fo clofe and thick together, that their united, though faint Light caufes that 
Whitiftinefs, which gives it the Denomination of the Milky Way, before 

mentioned. 



PARADOX V. To feveral Parts of the Globe, there are feveral Planets 

which are fo far from coming to an Oppojition, that they form neither 
Square, <T rine, nor Sextile Jfpec~l with the Sun. 



Solution. Venus and Mercury, whofe Orbs are contanVd within the Orbit 
of our Earth, never form any of thefe Afpects with the Sun. 



PARADOX VI. There are feveral Planets faid to be in Conjunction with the 

Sun, not only when they appear in the fame Degree of their Orbit with 
the Sun, but when they are in that Degree of their Orbit diametrically 
oppofite to the former. 



Solution. The feveral Planets are Venus and Mercury, who have a twofold 
Conjunction with the Sun ; one in the fuperior, and another in the inferior, or 
oppofite Point of their Orbits. In the inferior Conjunction they pafs like 
Spots between the Sun and us; but in the fuperior Conjunction they pafs 
behind the Sun, leaving him between us and them. 



PARADOX 



PARADOX VII. There is one certain Place in the Univerfe, where the Pla* 

netSy both inferior and fuperior, may be conftantly feen to move for- 
wards, in the fame regular and uniform Manner, though, to moll 
Places of the Earth, they appear (at the fame Time) to move very 
unequally ; and, fometimes, they feem to run back, and, at other 
Times, not to move at alL 



Solution. At the Sun, the Center of the Syftem, the Planets move all re- 
gular and direct according to the Order of the Signs : But to us, out of the 
Center of their Orbits, they appear fometimes direct, fometimes Jlationary, 
and fometimes retrograde. 



PARADOX VIII. Tho' the Number of Stars in a clear Winter Night feem 

almoft infinite, and Mr. Flamjlead (late Aftronomer Royal) has given us a 
Catalogue of 3000 : yet it is difficult for the moft penetrating Eye to rec- 
kon, at any Time, above 1 00. 

* 

r 

Solution. This Appearance is only a Deception of the Sight, arifing from 
their vehement Twinkling, whilft we look on thern confufedly, and without 
reducing them to order. For, when we come to view them more diftin&ly, 
we find the confus'd Number vanifh, and we can feldorn number more than 

m ■ 

in the whole Heavens. 

» 

■ 

Tho* the Number of Stars which can be feen by the naked Eye are fo 

few, yet it is probable there are many more beyond the Reach of 
our Sight. For, through good T defcopes, they appear in vaft Mul- 
titudes in every Part of the Heavens ; 'and the better the Glafles are 
the more are ftill difcovered. The learned Dr. Hook has obferv'd 
78 Stars in the Pleiades, of which the naked Eye cannot difcern 
more than 6. And in Orion, which has but 80 Stars in the Britijh 
Catalogue, there has been counted more than 2000. 



PARADOX IX. There is a certain place upon the Earth, above whofe Ho- 
rizon Saturn is 1 5 Years together and there is another Place, of confi- 
derable Diftance from the former, which has Jupiter nearly 6 Years above 
their Horizon, without once fetting during that Time. 



Solution. This Place is under or near the Poles, where Saturn continues 
without fetting all the Time he is in that Half of his Orbit, North of the 
Equinodtial, which is about 15 Years, his Period- being 30 Years. The other 
Place at a confiderable Diftance, is the South Pole, where Jupiter muft con- 
tinue 'vifible through that Part of his Orbit South of the Equinoctial, which 
is about 6 Years j his Period being 1 2 Years nearly. 
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PARADOX X. There are feveral Planets, or wandering Stars, which at cer- 
tain Times appear and difappear, whofe Light decreafes as they come to- 
wards the Earth, and increafes as they go from the Earth 3 and fo tranf- 
parent are they, that the fmalleji Star can be feen through them,— There 
are, alfo, others, fo opaque, that in Conjunttion with the Sun they ap- 
pear as Spots on his Face ; and the farther they are from us, the (never 
they feem. 66 



Solution. The firft Part of this Paradox refpecls the Comets, which wan- 
der through all the Orbs of the Planets, and to vaft Diftances beyond Saturn, 
where they become invifible. Thefe wonderful Bodies decreafe in their Lio^ht 
as they come towards the Earth, (if they pafs between us and the Sun) ?nd 
- -afezs they go from it, by turning more of their illuminated Side to- 

Thro' their amazing Tails, which are fo very rare and thin, Stars 



ward 



of the fmallefr. Magnitude may be feen. The other opaque Planets, which 
appear as Spots on the Sun's Face, are Venus and Mercury, in their inferior 
Conjunctions, paffing between us and the Sun. And the Moon 



every 



knows, appears much bigger in the Horizon than in the Meridian, though 
the latter Situation, fhe is about 4000 Miles nearer us than in the former 



This Deception is owing to the Refraction of the Attoofphere, as obferv'd 

in one of the Paradoxes of my Geography. 



To thefe Paradoxes Numbers might be added, but they would fwell the 

Book beyond the Dimennons of a Compendium, as well as (perhaps) tire the 
Youth in the Perufal. I mall therefore only beg Leave to detain him, whim: 
I offer to his Attention an Obfervation on the beautiful and pious Exclamation 
of royal David on viewing the Heavens. 



When I behold (fays he) the Moon and the Stars that Thou haft ordained, full 
of various Beings, whofe Nature and Conftitutions are admirably adapted to the 
World Thou halt plac'd them in; who have frill, perhaps, retain'd their ori- 
ginal Innocence and Purity ; whofe Hearts are now warm with Reflexions on 
thy Goodnefs, and whofe Tongues are telling forth thy Praifes : Lord, what is 
Man ! — Man, who has fo often broken thy Laws, and ungratefully difregarded 
thy holy Statutes, that Thou art mindful of him ! — That thou doft continue him 
frill in Exiftence, and furnifh him fo liberally with every Blemng of Life ! 
Or what is the Son of Man, the poor Inhabitant of this fmall Corner of thy 
infinite Creation, that Thou fo regardeji him! — That Thou haft, in fuch a An- 
gular Manner, procur'd him a REDEEMER, who has fo happily 
deliver'd him from the Miferies juftly due to his Ingratitude, and confer'd 
on him Immortality and Glory for ever. 



*#* The Learner having carefully gone over this Syftem, will read Dr. Keil's 

Lectures, Dr. Young's Ajtronomy, and Mr. Martins Young Lady's and 
Gentleman 's Philofophy with a peculiar Pleafure. 
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